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PREFACE 


The Earth and Man is si testbook^ plamitJ in tliis f^ition^ ^ in the Brstp 
to meet the cjf bi'giEiiiing gLiigraphj cla.%ses in American colleges anti 

universities. Like llie first edition, aL‘iO, it is a Ireatineut of man and his 
eeonninic activities in thi-irarealp environmental settings: a study of terrestrial 
unities. This is the uniquo field of the subdivision of hum an knowledge 
known as “geogoiphy.^ Indeed a geography from which human interests nro 
OAcluded “has never existed except in the minds of specialists." Manih^tly* 
background material from the fields of other subjects is nect^ssary for such 
a stutly. Therefore It has been introduced^, but in its proper place and im¬ 
portance in the googmpIiicaJ treatmenh 

nkougli both are alike in most rt^pcets^ this edition differs from tlie first 
in some important particulars. Changes which will he niaed arc of two 
classes: firsts those of organizatioiii second, those invulving subject matter 
and illustrations. 

Those of the first class include: (1) increase in the number of chapters 
and greater unifonnity in their length and difficulty^ as an aid to assignments; 
and (2) some rcarraiigemciit of subji^ct matter to permit more effective use 
of the book in either a short or a more extended course* 

Those of the second clirss include: (1) extensive revision of certain 
chapters and use of cummt data, eliniinatioii of some comparatively unim- 
pnrtatit tcxl^ and addition of new chapters; (2) sidistitution of more timely 
illiisLratiuzis, use of mure relatively large^st'ale world niaps, and addition of 
manv new' diagrams and maps; (3) additiniKd emphasis on the part geo¬ 
graphical conditions play m the life of tlie individuaL national welfare* and 
in tenj LI tioti al rek lions. 

Considering the use fur which this borik is designed, two ob[ccHves have 
been kept in mind in its prepamtion: first, to supply a backgrotmd of factULil 
material and principh^ of value to all students; second, to cstaldish cen^tain 
fsitls and principles cunceming regionEil pissibjiities as affeettd by environ- 
mental coiKiitionSp bodi singly and in sclcc:tcd C'OEnbiuations^ upon xvhich 
those planning additional w^ork in the subject may build. Complete sj'nthesis 
of tiu’se factors hits bi-eii left for future regional courses. 

This hook is not plLinned os a compendium of geographical knowlcdgCp 
but as a treatment of certain material from the entire field of the subject to 
secure designated results. In major part* in quin" is confined to, and emphasis 
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is upon, how and why Tnan*s visiible Sinpft^ss on ihv earllfs surface^ UjS 
nmnif^sU^l by his works, is idft!cl<"d by nahiral uiid regional inhcrilance. 
Even the sul>ji;el mallet Lunsictered wilhiii ibe range indicated is not all- 
inclusive, hut selected tn supply il lustra Ho si and an adequate basis for dis* 
dissinn by the two classes of sludiaits for whoso use the book was plamied, 

lit evaluation of the fuiictiDsi ut en^irojiment, as reflected by human 
aoU^itfes and their l.uigiblp results, man is considered llte active agent* 
eavimnnient the passive; either presenting or denying opportunity* but 
never forcing aeceplaiieo. ^Villi this as a preniise^ It is cnrict?ivcd that man 
laniiol "conquer nature/' but that be exists only by her suffemnec, succecd- 
ihg only insufar as he regiibtcs hir activities tu profit from such opportnnfty 
as presentedi 

The attempt lias hcen made to consider subject matter within tlie range 
of student interest and ability^ ill id to pri'xcnl tJiix material in such form that 
il can be understood by shidenls. This necessitates simpliBed treatment, with 
a itujiimum of technical tcmiiuologj\ if the objectives slated arc to be 
achieved. With this In mind, also, certain topics arc In trod need in early 
chapters and their treatment ainplificd later* in a more appropriate place In 
the discussion, for cxperienee indicates certain advantages to such a pro- 
cedure, despite the objection of some repetiliuu. Since this tiwt is designed 
as a place from which to depart, not as a gcographfeal enty elopedSu, the 
itjxtmctnr has l>ccn left free tg use either siipplcnieiitaiy' local illustrations 
or those from his owm experience, which he can make more real- A special 
attempt has hei n made to avoid use of maps and illustrations not pertinent 
to the discussion* arid to cneuurage use of tliuse included by their proper 
location wn'th refcntMice to tlie t<wt, and by many extended captions. 

The facts considered are the obsen-able features of arcjis, individually 
and III their rclat]'on.ships, wddeh fall into the following groups: (1) climatic* 
surface, drainage* iUKl other similar dements, unmodified by man, which, in 
their sum total, C!t>nstitute the Jiaiural eiwinmmmi; (2) buildings, trans- 
pcirtatEoii lints, mines, and oilier work.s of iiiari* wdiich are elements of the 
cultural vuviroiimtiiit; (3) existing vegetiition cover, drainage, and other 
materia! areal aspects which represent q present end pniduct of original 
conditions as modified by man, always present where he has made his home; 
and (4) man and his ccoiiomfc activities. I'lierefore the fset^ coiLodercd are 
those finding material expression, though the accompanying distussion and 
e.vpla nation are not iicctssarily I Inis limitcHl, 

For purposes of presentation, the treatment k dh [deJ hito sk parts, 
as follows: 

Pari L hitroiluetion. This sketches briefly the growth of geographic kiicwl- 
edge and tlio devebpiiieiil of the Geld of geography. 

Part IL Man: IIh DJiS’^ribii/fon and Kumhvrs. This subdivision of the lest is 
deVTjMtoa dJscussioiiof: (1) thu distribuliun and number of man; (2) Hie 
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<?nvirfjnnni‘rilal otIiLT factors which affect his distiibiiUon and numbers; 
and (3) the significance of these hvg and other aspects of population in both 
internal and jiilernational affairs. 

Prtrf tIL Man and Environment, This section deals with certain facts and 
principles Mith which geography is concerned: (1) the interactitni betwi^n 
nmn and environment at diiTerenl stages of hninan develnpmenl: and (2) 
changes in environment resulting from I he nperation of both natural atid 
human agencies, \\1iere practical conskJeratJons indk-ate its desinibilityj 
mail s use and misuse of natural op|5ortunily are discusstd concinrently* 

Part /Y. The Elements of ihe^ Phjsnml or Kuiurnl Environment In this divi¬ 
sion, individuai factors of the unmodiJled natural ensironmenl such as 
climate, soils^ land forins^ natund drainage, mineral wealth, and contact with 
the sea arc considored sef^raielyp both to secure a nett-ssian' factual knowl¬ 
edge of each, and an understanding of the limitations eacli im|>nses on the 
puteutialities of an area for effective hurnaii use- In view of the dual objective, 
it is apparent that not all the material iiicludid in this section lies wEthin the 
field of geograph}' proper. 

Part V* How Man Obtains His Lh'ellhooiL Tins part deals primaril}' with 
man's etouuinic activities and their c^nvironmcEital basis, the attempt being 
made to take into account the enmbined effects of several enviromneiital 
fackirs to explain definite uses of specific areas. This is designed to illustrate 
possible profitable use of the isolated facts tsjfisidcrod earlkf, and to serve 
as an intTuduetion to the sUuly of regions in later courses- Since platitied to 
a crmsiderable extent tn be illustndive only, admittedly this may be only a 
partial syiUhesis in some cases. 

Peri VL The This la?il sectiuu penuits consideration of additional 

svibject matterK It iiichides iin account of the dev'elnpmcnl of nnipping; a 
discifcssion of latitiKlCj longitude, and map projeclioiK vvisli numv ill ust rat sons j 
a ooiisidcniliou of map scales, dTrcclioji on niaps, and representation of eleva¬ 
tion and relief; a ^h seriptHm of methods of bud survey; an iicTtiunt of solar 
relations; a statement of how time is measure^:!; a iiitxlified Kopptai climatic 
classification, with alternative names for llic climatic! tv peS; an American 
system of soil classiffc.ations; and a chapter of table;!, Tliuiigh this material 
dtx^s not find a proper place in the bfKly of the text, some chapter^ may be 
of value to siiipplement earlier, less cxtend<^d treatment of ctTtaiu topics. 
Moreover, all are as pissihkr of use as they would be jf inserted in ejirlier 
sections where they do not htdong, yet none need lx- assigned unless desired. 

The text proper, thcn> includes a consideration of: {1) mans numbers 
and distributiDii; (£) the sntemetion of environment and man; {-^) 1h>vv man 
makes his living in various eiivIroiiTiientLd settings at ddferent stages of his 
develop nieiit; and (4 ) the distrihutioii of mans economic activities^ Through¬ 
out, chaogctl anil changing eiiv ironmenlal conditions and values resulting 
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from human at.tivitifs and are stressed, not only E 15 they affect the 

life of the individual, but as well the e^cistenee of the cummiitiity and inter- 
nationa] relations. It is believed that tins treiitment ensures bfjlh continuity.' 
in presentation and functional values which are highly desirable. Tlii$ 
organination of subject jnattcr is Isasecl on cx|>crienoe, not on theoretical 
consideratiuns only, for it been tested and found effective in the class¬ 
room, which is the labuniton' where all texts must be pnn ed* 

A list of questions and exercises accompanies each chapter. Tliese do 
not cover the subject matter compIetLdy, nor are they limited entfrelv to the 
siibjeel matter presented. They will, however, $er%'e the student by enabling 
him to test his mastery' of the material, and the)' will also afford a lias is for 
class discussion^ if it Is desired to make such use of them. Jicleeted rt'fereiiecs 
at the eneb of the chapters are not bibliogtiiphtes of source materials, but only 
W'hat the beading indicates: some suggested stipplcine ntal rcatliiig winch 
may be done to advantage by intellect nail)' curious studentSp or which may 
be assigned for class reading if it is desired to amplify on tlie text treatment 
of individual topics. To make th€?se lists of niaximtuii pnictical x'aluCp they 
contain no references to periodical literature, but are limited to books c'Om^ 
jiioiily in libraries. Further, a brief statement of the topics IreatL-d iii each is 
appended as an aid to the student. If more r.xteuded bibliographies are 
desi^cd^ they arc available in the selected references. 

Preparation of The Earth mul Man would liave been impcsisible without 
source material. Therefore ihcr autlior feels a deep sense uf obligation to those 
w'hn, by supplying facts an^l Ideas dintlly, and by the indire'ct suggestion 
of ideiiiSt have contributed to its [>iist success and to such approval as this 
revision may' meet. In some cases, the source of the facts or ideas may be 
imkriow'ii, yet it is apparent that few of either are original eontribulfoiis, for 
ffiis, like all lexts^ is mainly a enmpilatiun of srfectrd material, and sueh merit 
fLS it may [XMisess is detenu ined by the ti-rgani'/ation and presctitiUiun of the 
sul}|ect fnatter. 

Gnvcrriment pnblieations, particularly those of Ihc National Resources 
BnartI and the Hnri^an of Reclamatif)ii; various Clomiiiissioiis; and the Oe- 
partment tif Agriculture, Including the U'ealber Hureau and the Soil Con- 
sen, at itui Senicep liave bi^en drawn on freely for facts. Many state agencies 
and priv'ate couci-rtix have likewise siippHid similar niateriaL 

Prominent in tlie list of individuals who have made The Earth amt Man 
n possibility are Professor Mark Jefferson and Dr. Carl O, Sauer, for they, 
by lh( ir earlier le:itliiiig, are llir s^nirce bfilli of facts and many of tbe ideas. 
Fmbahly as well, both cunseiously aiicl imconscfotisly, members of the depart¬ 
mental staff, both present and past, hLive left ibeir impress on !hi> aiitboi^s 
thinking, as a result of Informal discussions and the organiKiition of work 
in tbe de|>artTnent+ 

Special obligation is acvxirded to Dr. Ralpli Ff. Brown for a critienl 
muliisg of praetieally the entire mamisi-ript iij its final versitin. 1 he author 
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is 

■ilsn washes tu c\pn-S!r 1 1 [is tli-i p list* of uhligtifion to Dr Hisln-rt H. JFilL 
Dr, J. RiiSbk:^ll WliitaktT, lUid si^vt-ml c^ther^ iinkiiovvT> to him. for LTiticHl 
re;Kliiigii o| the enlirt: ciSLiiiiiscTlpt of llio first eilftioti. 

S|.>fcific acktiOwli'cIgniL^iif of iiidtbtedneivs is, moreover, duo Dr. Kirk 
Brjitn for Viiluablc doscripticjns of the arid rt gioos of southwostern United 
States; Dn \\\ Elmer Ekblavv for his generous jx^rmisisiDn to use the material 
on the Polar Eskimo; Prufessor J+ \\\ Jluover, who iiupplied most of the 
fiiets of Mav ajo and llnpi economies; Dr. M. C. Kahn for data on the Djuka; 
Drn S. S. Visher for certain popidation data and assistance with the seetion 
de\ otcd to treatiiieitt of the w eather cletiicJits; and Dr. Derwent Wliittlese^ 
for Jiis discussion of nomadic hertlitig. 

In this revision, the author lias prtiBted fron^ the critical reading of 
several cliapler^ by cotkagues who are specialists in the Helds uji which 
these cliapters of the text liave draw-ii for facts. Those who have been of 
assistance in this niaEiiier include: Dr. Err denck J. AI way, who read the 
chapters on soils and mil classifiealitm; Dr. WjHiam S. Cooper, who did 
the satne for the seeh'ons dialing with plant life; and Dr, George M. 
Sclwvsirtz, wlio read and critiei^^c^d the chapters related to some aspt'cts of 
geolog>\ particularly those dealing wuth mtueraLs and mining. Dr, Wilson 
D. Wallis has also bet^n very helpful on antiirnpological cjueslions. Among 
those mentiDiuxl above as having ixxid tt itaiii chapters crilteally, Dr. ^ViHiani 
S, Cooper tind Dr. Ctxirge M. StlwviUly. have nsctl the text in classt's and have 
suggeslird improvements In satioii^ other than tlinse m their fiekls of .speciah 
iVatioii ^"aliiable SEiggesti'oiis on specific points have likewise b^H-n made by 
a long list of uthers, among whtHn should be mentioned Dr- GrifGtli Tavlor 
and Prufessnr Edw^ard G. Fkn'o, Based as ihev' hav'e Ix'cn on intimate knowl¬ 
edge of certain ateas^ or cinssroom use of the text, they have been ven^ helpful. 

Aeknow k^dgment of indehtediicss is also accortled the indik iduals. firms, 
societies, state and other govenimenlal ageneti^s, Imth in this cotmtrj' and else¬ 
where. contributing many of the photngrapbs and other flluslrations used. 
To them, it lues been possible to extend credit in conneetion w ith iiKh% idtial 
illiist rat ions in both the first e^htioii and this rrvlsioTU 

Though lkI vantage luis Ixx'n taken of many helpful suggestions, it is 
reahzid that !m]>erfcttio!is of stMeral types must still exisL Therefore addi¬ 
tional eonstnictlvL erilicism is w^ek^>uii^l to the end that siieli defects may he 
remedied when the npporhiniU' prcscriLs itself* so that the needs of students 
may be met more adequately* 

Diirri'll i/nrjg Doci^ 
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PART ONE. INTRODUCTION 


Chapter One 

THE GROWTH OF GEOGRAPHIC KNOWLEDGE 
AND lllE FIELD OF GEOGRAPHY 


Geogjvphrj q Srdtdivmon a[ the Fu-{d of Hu¬ 
man Knoiiiedae. With niEiti's adviincc froni the 
primitive 5liigD of dyvekipmeiit of his cartiest 
cxistenct^ tln^ itictipo of his iiikrusti^ m\d 

tJie sLiin (Dtnl of h.h {ohirmatioii iocrcu^st-il cor- 
rt^spoiidinglv, evtrntuully to the exu-nt tLrt soisic 
division of ihu field of limn jin kiiou Ld^i.^ Iw- 
came dcsiruhle. Geography is ilu.- ono c^f these 
suIxlivisjDiis haWng as its fi< hi ihc sysk-malle 
study of the earths surfichil features titul iheir 
mutual reEkitinnships. Included as sithfects of ihl^ 
study Lire the oWrvtihle aspects of Ih.j(3i the 
organic and inorganic worlds^ etinssdered with 
special reference lo their varied spLittLiI arrange^ 
ments and interrelationships, and particularly as 
thL=!y affect mjin arid his wtirhs. 

Cro^fiiphij an Old Subject. Aerpiisition of 
knowledge of the home iuea and iiujuiry alaiiit 
what Ucs over the immediate hE^ri/.fiii have al- 
^cays enlisted human lEilcrest. Ttius the studv of 
geogniphys recogni/^ible as vi e know the anlijcHL-t 
tcahiy, w\is proseeiit*-d ns far bick in the past as 
^ve have any recoixl; probiihly its mdimeiitLifv 
begioniiigs were even earlk'r^ 

tMrIfj Be fief a m ti> the Shape and Si^i? of tha 
Earthy Man ijegan lo speculate nlaml the sliape 
and si/£ of the e^irth at a very early date, ach 
vancing tltcories in accordance with ihe fiicts 
then known. At! of these earliest cnnci'^ls of thtr 
shape of the earth \'irvte lia^ed upon the idea 
that the homckind was the cenli-r of the vvorhl, 
atid all Were nineh alike. Thus the Bidnloniaii^ 
conceived of the tsaitli as the ILil, dretilar ft Mir 
of a great domc» the sk\% resting on foiindatlmis 
beyond the ocean.; uhi^^h jFurToundLd the iu- 
habited lands. The view held in Ei^^-pt was simi¬ 
lar, except tlial the floor wt^s thought lo lie ol>- 
long, with Eg^vpl rather than Babylon at its 


center. Not until the sixth century before Christ 
was the earth mapped except as a plane of small 
cxtenlT since the limited arests known previously 
made a smalh Oat ejirlh seem logicaL 

£fjr/i^ Reliefs as to the Extent of thu Inhabited 
World. Until the desxdopmenl of Cr^%:k civili/Hii- 
tioin and even for some tune thereafter, there 
W4S lujt little exact knowledge of the earths 
aurhicc anmtig while pnpulatirm.s, exet*pt of tlse 
larichi u'hhli bordered the eastern MedilerTLUiean, 
Lin.kuiid v^'lndi I he earliest ebili^^itions of the 
We.ttern wE.irld developed* though awamts of 
far distant iireas lo the north, .vouth, east* aid 
west, bLtsed on hi^ar-Say, were in cireulation. Most 
dcscriptiEiEL; of these faraway Liucls must h;ive 
Ijciui irimsTnitted or.dty and, in passing from nar¬ 
rator to n.irrah^ £iE3d from one kmguage to ati^ 
other^ they often suffered niLLteniLl altiinaion. 
This may expljiiu in part the fantastic ideas 
current in earlier times as to conditions and 
cu.stoms in distant regions. 

Crrek Coorrpf jf of the Shape and Size of ftiL 
htirlh. By the lieginoing of the stMh century 
before C-lirist* the world known lo the Grct^ka 
txteiidcd from Ehe Black Sea Eo the western end 
of Efie McdiEerraia-aii, and entisiilertihle distances 
Eo Its iu>rth LLiid south. The numerous ohservTi' 
tlous and uietejisfng kiio^iledge ijf hifzts in these 
widely stpjirated Jireas ltd tti further coii'jliiem- 
ttou and more Ifjgieal llieorit^ as to Ehc shape of 
the earlli, succeeded MiiuewfiaE IsiEer hv inea^ure- 
ments of its size, remarkable hjr their accuracy 
at that early perfod of human hisitirv'. 

%ery early in the fourEli ct^nliiry !>i^fote Christ, 
the hyjxjthesL; of a sphtfrieal earth, Ixised on phi- 
hj^^kkpliicjil niinsiderLilions, hatt lieen advanced 
and, shortly therraftiT, tfie theory lhat the earth 
rotates oil its a,vis h.id liecn proposed* tliougli 
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INTRODUCTION 



neitbpr Tet'eivE?cl vikk* aDct-ptLiiieo iiiin:iec]iiiU-ly% 
By 350 BX-k xiilditjEirial f.-ii:kb1i;d 

Arbtiilk- Ifi fonnulaltr ur^umeEUsr whit'h efihiEt- 
lishL-d tlie LMiih's splu.'rieity iis a to dirttrr* 
m^ni! Uit^oblicjiikty iif its soiis; and to ciimprite tli-t; 
vaUie* uf ihf ewith's circ:iimfL'rL'ii«? us ■ij.UtKl 
mJles. By ihe clcMeof thL‘ ceiiliiryv Greek plulo^o 
pliers, tliough iinl; rhe t'oinmoiri people, Ijclil esson- 
tiyily presLMiMlny etiiieerrsiiig the shape 

d( the earth nnd its reljiticin to die sobr sy.steiriH 
By the third eetitttty ln^frire Chrtsl, the j;reat 
lihriiry iit Alesaiulriii, fmuiEled hy Ptolemy 1, had 
lieeunie Lin important eenter for re^i^areh in 
inalheninlfciiL get>griiphy under the leadership 
(if EratoslherieS. the ehicif lihrarkin. He calen- 
Lited the kiio^^iu inhabited w^ofld, veliieli lu? 
niLkpped. to h.iee an esestAe^i^st extent uf iKKXJ 
mile^ and u inirtlvs(L]iith extent of -IdOO miles. 
He also ine:isiired the circEiniference of ilic earth 
undt billing Kis delermiiiation oi the value of iv 
degree of latitude upon the distance liehvsivn 
Syene and Alexandrians determined by tluMdUer 
Egyptian land survL-y^ scoured st tesidt which 
Wiis in error only 14 per eenL This error may 


St'efn hirge today. In it crnnsidifring the stage of 
Lkdv'ancenient of huiniiii kiiuwle^lge at that earlv 
djite+ the meajfiiiretrient was remarkably aecorute 
unti tint InUtertrtI for hiindrcKls of yt?ars ther(?iifter. 

Thv lyurk Agrs of Geo^niphy^ From the second 
eetihiry after Christ tin III well into the Medieval 
periixl \nvs a time of intellectual stagnatioji. 
Even before the decline of the Roman Empire, 
progress in geography ceased ^ not to be resumed 
for several htmdred years. Worse not only was 
progress arrested, bnt actiml retrogrciwfion ne- 
eurred. The tkx'trine of a sphiTie^il earth was 
rejected by all except a few scholars, reluctant 
In voice their vieivs^ and in il3 place vv^as sub- 
^lihtu^l Ihe flLkt-earlh theory^ which Imd ahvays 
pn*vailed tis the popular cnncivpt. The authors 
eif ina[is of the world, nearly all of whom %ver«; 
itionkvs, delineatcxl the earth as oljlong, circnhir, 
or elliptiCiil in sh;ipe, siirrouiichf^J \m all sides by 
oceans. Palestine, or the Jlnly Land, was gen¬ 
erally ^ven Li crnlfal lociitioti on such maps. 
These shapes represented attc^mpls to reconcile 
the maps with sneli cxpn?s.^ions in the Bible as 
'“the four comers of the Ciirlfr (Isa. and 



















THE GKOWTH AKU FIELD OF CEOCnAPHY 


"tht* circle oi die c;irtir (Isii. si'22]; t!ie ellip’ 
tJcnl siluipc ^ conipmmise, 

ChrLtiiifi cosiiiog- 
ruphy reiiched its e.Nbreiae dcvcIopincTit iiiider 
die leadL^hip of sijch men as Cbsmas of Atex- 
aiidria, a monk who lived during die Jl-ivlh century 
after Clirht, He laught that the earth \Vi:is flut* 
oblong in shape, and siuToinidi,ni by ocvatis, be¬ 
yond which lay Parudise, He Iwlicved that the 
Sun, w hich he ussumed to be small in and 
near die eartk, rcvxilvcd around a high comcal 
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mountain to the north, so that the sun s light was 
cut off part of each 24 -hour day. This caused 
niglit. He thought that short sufiimor nights re¬ 
sulted from the sun's rewlntinn around die top; 
Juug winter nights from rev'ohitiou around the 
base of the mountain^ He taught that the dome 
of the heavens covered the earth, resting un its 
edges* and dint all %\\\s supiKirtwI liy the “stabiU 
irt^nf Under such leadership and teacliing, 

it is not surprising that ignorance wus the nile, 
llukt supei^titiEin nourished* and that no advances 



HEREFORD MAP 1260 


Fit.. 2. IJi rofurd warld map, Tnnricnl thi-t map. It sfiradii Iiimid, !biia-H thr tiip, ^ihl]Vl■i^I< ParadiM^ is nist. 
(After Tilin'^ .Allas ) 
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I XT lUJ DUCT ION 


in gi^ogTiipbic knowli-dgc ^vvrc nun if. Thf?ie wtne 
iu truth thn "Dsirk Agfs" f+ir gi^ij^niphy, 

7Vie^ R*'UnL\,’itiU€t^ of Ct'o^ntfJtfj. Willi r:i[aL£ny 
iiiiTea.fhi^ knuu k'dgc nf Slif e.irlh umi Ha surfawi 
l^ink-uliirty ilnriikg tlif pi rioi! ot L-\plEimljfjii, I lie 
liTiU^imljle iht'tJi'V uf u fiat tMrtli liisil jii popiiLirllyv 
laitern die inL'upi.ibilily \.A SbitisfiLctHry clefens^e 
WQ.^ rewigiiizi^d ?io gfiit^rally tliat Hhj iLlen £)t' a 
splH.‘ri^‘a] eniili ngain TCLvh til nOvt pUiEiCe, iml 
only by i;cholars but by tlie LnumiHsn pHsple 
Weil, McnliTu linU'^j fiavu ^f^ihins^speil jEnteusing 
juleresE in me^L'furfinent.'i nf tfie earth^s surihdc, 
prompti^-d by die cTKiEiuually e-spanding 
kniawn In mi\n aEicl tho prnctic-,d value of siieli 
kiiUM'ledge* Today* lujvieVLT, tbiHagli tiiea^iure^ 
iTleuls are nEill Itt-iEig Wiu\o in' the great nurp- 
mailing bureaus ni the civilizeil iiLLtiuiis of the 
\eorlil to deti-niiiLie dii' rxaet ciiialjgLirallQn of the 
eartli \^idi greater acvaravy, die re^siilts of sueh 
studies wiM iiuL llILlt out present inforinutiun 
ruaterially, for we alrfiidy kinnv bcitb tlie ihape 
and iise of tlie planet dei nbith %ve live wnthiu 
very narrow' limits of possible error Anioiig at] 
i'ivilira^t pi.*opleii, die !t|d.ieroidal sbap' of tbc 
ejirth is atcepletl lls a fact; OEily amung primitive 
pi ipulatioijs and tlm igucrant does ibe doclrine 
oi a lial eartb receive tTednice todays bi simiiar 
fashinEu the detemiiiied diniensioEis of the spher- 
nidiil rarth are iiewpted wilhnnt t|iiestinii by all 
t^iin|>i tfni to have uh iiiiellEgent npiuion, 

Thi' Early Knoji n, Inltahitnl U Tlie early 
eiviliziiliniis wisLL}i eslaljiislifd the fniimlatiLJu.s 
of gi^iigrapby in die WthsEem world developed at 
the vaslerii otk! of the MediterraiiEi-iin Sea. From 
tills center, die know'u iiduibit^'d world c^anded 
it] all difiVtiOEis ns tra^ etersand im-rebanEs visited 
ilistaiit lands and rehirned to rilate tbeir e^- 
p^Tjel]el^s and ^vrite ahonl tbeir journeys. Among 
fEdierv, Hir^r^itaens* who lived liIhiiiI 5(Ki B.t'., is 
iTcdited wilb a. ^Periodti^," E^r description of the 
^vriflil Jij I wo volEimes; one for Eiinsptf* a second 
for Aseei. fSniniwvhat later, llcrtKlnnK (484—f25 
B.C.) visired Ahiei Minor. Gri^ecv. PiTsia,^ and 
die B1 aelc Sem cviniitrv. [ii acet^nnts of lii.s Iravids, 
Ih-! ilistingnfsIiMil lneLweali Africa heutI Aviei as 
di^idetl liy (he Ite^El Sea> ;i new ideti at that Eitiie^ 
fiir previeo^ily the Nile RivtT liad bfi!]i EKX'iiplt'tl 
Oil sepaniEing the two i-oritini'Ens. Tie had also 
nppEiri'ntly hearfi of iniiny rivers sneh -tK flte 
Indus, aiJL? (Kivsibly of the Niger, hut his ideas of 
fhcni atsd rtf I heir courses weri' vEigne, 

The earnrungns nf Ali’?^ander* from 3fJ4 B.C. 


to his death, added greatly to tlie total of gecn 
graphic knowledge^ 1>dtb rtf areas to the north of 
the Black *Sca ainl Eif Asia as far to tlie cait Jls the 
bid LLS \'a]ley. At tfic sliehc time tlrat Alexander 
was extending kumvk'slge of the vvorUl To the 
cast, PylhesLs of Massilla^ present-day Ma^sE^ille^^+ 
%V4S addijig to kiiEiw Ieilge of areas to tive west of 
eJic Strait of Cibraltar. He visited Britain and, if 
he did not visit, he had at least beard of the 
BalHc CoiuUries. Tims, by the end of the seeor^d 
CEUitiu-y laforc Christ, the lands Ixirdering the 
Mctliterraiieiin Sea were kEjown with some de- 
IP'ce of exaeEiu'ss iind MediterraiiCEiti pEipnUitfons 
liEid visgiie ideas of arcits and peoples to tlie lairdu 
and oi black men niid pyE^nii,^ to the sruith. 

The Knorrn World of die /^ riW of tin: 
Empire. During thb; ptTiiKl, the empluishi In getig- 
rapby waj; on the at'^piisitioTi of iacls (.Tniceniing 
areas rather ihdiii in speculations as to the siao? 
iind shape of Ehc earth aud its rilalion to the 
other tiininhLTs of the solar systciri. lists was ui 
nervard with Rotiuin inEcrest in the pracEical 
I'Litlier than Ehe tlieorctieal. TIie' on E Sinn ding fig¬ 
ure In geiigrapliy during this period avlls SlrufiEi, 
wfjo compiEed a gcn^aphic-J cncynUipedia, con¬ 
sisting of seveTitecn parts, nf the then known 
world. Ill is treatise dcuk W’ith Spain and Caiik 
Italy, OGrthem mnl ciisEeni Europe^ Greece, Mi'-i 
Minoft htTsia find India, Ehc TispriS'Enphrates 
rcgjEiii, Syria, Arabia, the Far East, and Africa. 
From Ehis k lmo lie seen how greatly the know-n, 
iiiliahilrd world liad expanded by Ehis time. 
Knuwleilge of distant lands was, however* still 
juaccuTiiti^ for it was bused largely ou hcarsiiv. 
nu*L is illustrated by I he maps ot llolemv^ %vhi> 
believed that A?;i 4 extended Emieh hirther Eo the 
e:ist lluui is iictnally the cate. This error in rnap- 
pLOg persisted for hundred of yi^ars, later influ¬ 
encing Qiliimbo,^ in his Ijchef tkil he had resiched 
Asia rathiT than w-hat wv tiow' know^ els the Xcw 
World. 

The Known, InhahUed World during the 
^fi'iUeviil During the Dark Ages* there 

was liBle adclilfori (o knowledge of the hihuhitcd 
world. Much nf wluit w-as xvritten, indeed, rcprc' 
sented only eompikition or reurraTigemL-nt of in- 
ronnation aerjuirrd aE a much earlii.'f date. DiiriTig 
this perioih however, the old Rornari trade roiites 
rernafukd E>penE Baltic aEoher from thi^ rmfth, 
gtild and ivory from the soutli. and silk from Ehe 
cEist, all luxuries, moved prccuriousJv and filler^ 
mittcnlly. The Mediterranean, as of old, w^as the 
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muiri easl-vi'est highw'ay; overliind routes were 
long, diliiLiill, siutl luy^irdoiii. 

Mii^sfonsirles were active duritig tills periods 
Tliey vkilcd ScandinaH^ isnd even reaclu-d Ice- 
Liid, To die eusU tlieir activities elslcuded to 
India by 189 AdX; to Abyssiniii by 3(30 hAD.; 
find to China by 6tW) A.O. During thy long ptrritjd 
ID 120G A.D., howowr, thoagb much movement 
going on» it did not add appreciably tu 
ficqimijitiiiice with the geography of the dishmt 
arciis visited, either immediately or for munv 
years thereafter, p^irtly because of the lack of 
printed books until the fiticenth century+ 

The Crusades prodiaed a great interest in Ixith 
geographic facts and cnmnierctTi Rise of tfie 
poiiver of the Church was aci^ompanied by the 
Sending nf missions to eastern Liids^^ TravxitTS, 
as the Polo brotliers hi liie middle of the tliir- 
tcenth Ccohiry^ addeil lo the gmclually growing 
store of information Accounts of these travels 
by the younger Marc'O polOp a s(?n and neplicvv, 
uritten during the period lil98-&9, deSL-tilied 
p<Tlions of central Asili tml visited again for 
liundrecb of years. Odoric^ who reached Peiping 
in 132S^ likewise contributed jn an important 
way to the kno^vledge of eastern .-Vsia. 

During this period^ Vcniceji Cetioa, Mnrseillesp 
and many Dthnr cities ucre interested in coiiitni 
trade, carried on partly by ovcTland raiilcs. This 
led to acquaiiitanL'c i^ ith ific eoniitrics traversed 
by these liigliHaVs of ctjimnerce. At the same 


time, sailors were, by ihe end of the thirteenth 
and early' in the fourtee^jlh century', exteniilipig 
kiiowtedgc of arcnis lieyond the Strait oF ClbraJtar 
to the Azores, the Caiistry klauLbi, and Madeira, 

Transrnb;sinn of the iurnmiatJon acquired was, 
however, still very' slow and errors rcflilUing fitnn 
preserviitioii of tho PloleTnaic traditions prrsLited 
111 [be fkitro of kno^vii facts, since it rer|Uircd half 
a century or mure for the knowledge gained by 
travxd to reach the map makers, Fiirlhifr, geo- 
grapluc hibles and gt?rsgriiphic facts wero so in- 
cvtricably interv^oven tliLit their sep;iration Wiis 
difficulty or even iinpns?iible+ Tlie legend of Ptester 
John, whicli found general aicceptanee in Europe 
frfun the middle of tlie twelfth to the end of tlie 
tliirreentli centuryp may serv'e ns an ilhii^tr'atioii 
of this state of alfaiis. Tlis 5 fabulous Cliristian 
motaarch of Asia wiis reputed to rcagn in mi are;i 
where I he re were "no ponr,. nn miseries, no dis- 
sensiLin, no lic^% and no vices," lii lais kingdom, 
tlao sands <^f the streams were gems: giant ants 
dug gold fur the fortuii.-ite inh«ibitiiii[sj and, to 
add to the aftractluns, there was a Fuiintaiii of 
Youdi. 

The Exp/imion ofihe Known, JnhabifvdWQTid 
during the Period of DL^eovmj, ond the Known 
World of Torfuff, Fairly in [lie rifti>c'iilh ctnitury^ 
Porliigiicse navigators and expturers began lo 
assume an impvrtaiit plat^ in the ranks of the 
cGJitriliELtEiE-s to the rapidly growing Iwitlv of geo¬ 
graphic information. Umler (he leadership and 



¥tC. 3. TliEij map shi:9yi''s the cx^xiiisien of the kiiEiuTi worliJ bv scli’ctL'd pcrjcHb. 
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INTRODUCTION’ 


inspiTutiDii of Prince Hfnr>' the Navigator^ ex- 
jilorLition ^vjs pLislieil along llie west ct>a!it of 
AJrica, reathbig Llie Congo Ri%'er by By 

I49S> ihe Cape lluute io Itiilia had Ikh5i^ diS' 
coveri;d by Vaiico dn CrLLina, li.id .^Lidi.'d frojii 
Lisl^on One year earlier. E%^en afttT tliis, ihe 
Ptolcrtiaic bcdinfs 21 s to ihe shape of bkdia did 
SiOl disap[K'ar cfniTipletely* so sUj^'^ly did ki]0\vb 
edge dill use al that tiinoi 

Doriihg tftis same period, CoUnnl^ujf Tcaclied 
the BahaiDiU, Oetober 1^, 411 ah 00 j^:Lil3se- 

i^tiont viHaiges^ Jsiinaic4i, Cnijan TriiiklatL arnl the 
maintand of the AniericuiL tie died, Iniwt-wr, still 
believing that the Liiuh he ]iad dj-veovered eonsti- 
loUd a j t of sniithoiisteni -Asia, aid of the 
is lauds oH its e4iia!,t> In hiet, the Iniv nutliueS c^f 
the Kc^\- Wcjrld Mere not revisded until eiirly in 
the sixteenth CL^iUnry, Calkst, Balboju CorEej?, 
Pi/arrii^ Magellan^ and others e^JotrEbuling lo tins 
n^sult. From thiit time dov^Ti lo the present date^ 
\\€ have bt.'irn tiiltng in the nuiji>r ontlines of tlio 
niap of the U'orld as revea*' d Ui ns by these esirly 
explorers. Africa, Aiistialiii,, Isr^nlh ,\ineritfu atid 
the other et>ntlneiits todii^' holtl Init fe^e st^Tets; 

■f ^ 

they have heen explored and in4ip|>ed in larger 
part* Only the poliir areas luid a few li4i>itcd 
porti^ms of etTtain eoriElnental aitd LvUnnI in- 
tericirs remain more nr less unknown, and Ltieiuj 
unknown areus shrink in evteot from year tn 
year, S-fJou, dilail^^d stuiliex anil mjipping will 
Ik* all that remain to be done to eoiuplete the 
iindi-riaking nf jisse-mbhng data wliieVi will Ripply 
410 ade^piate pieture of the earth's surface. 

T/ie ilkianeiil Barkf^routid f>f diC Frc^icnl: 
Ohif.'Hh'i^s fJPid Fkkls of Cro^mpkic Sittdtj. 
Tliough the present extertsh'c subdivision of the 
field of hiimiui knowledge cNeI not exist during 
llie period of the early ci%ili?;atiot^<i which flonr- 
ished iLTOEind the miirgiiiis of the Medifmaucan, 
particularly at its eJisliTu cud 'kvhere our geog¬ 
raphy ha^l its lit*ginnings, geogriipliic impiiry 
was pmsecatted ihr-fj, m.jeh as it is today. EratnS'^ 
llietu-s. witli his nieasiirentouts of the Ciirth^ muy 
prEpperly lx? tvinsidered u pioneer ici ihi" llehl E>f 
pfiystcal geography; Tternilolus and StralMV, with 
their (lescTipliEins of the knowru inhabited world 
as a siTies tjf regions, as contrlljnE^^rs to n^gispual 
geography^ nucl Claudius Plolc^EUy, with hisrepre- 
Sic;-ikt 4 iLion of I be fsivEs^jf artvi on maps of itnproved 
prnjectlEiTi. as ihcinitiaiof of methods iif lifcMtive, 
graphic portrayal of gt^tigraphie infiTrmjilinn. On 
this early fuundiition dendiiped the gts^graphy 


of the nincteeiith century^ ni which n.atural phe- 
ntmieiia were stuflied as “natunil hLstory,^ later 
to be subdivided into v^artoas fields: bataiiy. 
:?iKdogy» geology^ and others^ including geog- 
rapby. In tlii.s stndyn the E>ldcr, liirgdy descriptivi:. 
inelhoil was aniplified by ventures In systeniatiL 
Drgiiiki/4irion ai^l the e$italilisbme[it of OLnisal re- 
hitloiLships, ilhisErated by IlnmlHildt^s CruFf?/jv. 
a jnnoun>cnla| desciipEioii am! 4iEtem^ted geo¬ 
graphic syii thesis tsf the IvUiDwn tacts of the phys- 
icnl world and winch 4 ippc 4 iFL^l in several 
vcilumes hetween Jb45 and 1859. 

Fiilloi;vii]g recTigTk^tioii of gi.-ography as a sepa- 
r^ile hritnch of ini|iur\% two distinct fields pre¬ 
sented theinselvesi [ 1) studv atsd elassififatinn of 
tiuturai varUt fi’^iliirrs, wiiicli dcvrlopecl as ^phys¬ 
ical geography ”j and (il) org.iulzati[>u of cnltnra] 
featurt^s, or those rE^suftitag from tlie activities ami 
wtirks of man, in cnijliereiil pallenis, from which 
wlijit Is .someLitini^i known as "liunnm geogfE^phv” 
sw'olvcd. In reality, of course. tlK^re has never 
been any olber kind of gcogmpl^ys “except m the 
minds of -SpHL^ialislSp” inr niFt only iloes the imtural 
CTW mmmciit impose limitations on niau, but he is 
in turn an cUeclIve agc4it in mwlifyiiig the hnut- 
lug agency. 

In the attcni[it En explain, or establish “mla- 
tion.shipi>" belsveen natural conditions, Itimian 
activities, 4i.nd other facEs as msinlfc^tetl in observ- 
abte form in the landscape as nuidificd by miith 
timiuc emphasis w^as pliiecd on the import.ince 
nf "relatioT]ships," Therefore EheSi? two subrlivl- 
sions nf the soljject diverged from om? atiother 
more and more^ and bn Eli divi.rgii'd frikm the idea 
that geography IS Cunci/Tiied wllh area. Ou ihe 
one hiiud. Physical Geography liecaitic increas¬ 
ingly a study of forws ptndudng material feat 
iires ,M]ch as land h?rms; Hiimim Gtvigrsiphv 
primarily a search for "^relatjnnsfups" Ix^twccts 
the natural envirnniueiU, human actidEli'S, and 
Ehe material itmnifc.snitioii of tlielr results, nr an 
attempt to estiihbsh em'imnmcntid couErol as 
their hniiis. 

Pn^.'ii'oi-rlufj Gt'o^raphtj, Shortly after the be¬ 
gin nil sg ui l!ie present tx'nhiry, this iltikgical and 
tjiiiortiEihatc development of tlie subject lost in 
popnl.irity and. of lati:, gi'fjgrapliy Inis bectjfne 
muiYr aial uiore cHinct'^nit'd with giving idiuitiEv 
to areas, no two of which iirc exilclly alike, in 
aUempting to make Eliein ri^al. 'I'hlsi is a logical 
ohjia Eive. as geugr4ipfiic hir^nirv h prnpi-rly asscj 
ciati'<! with jijuici* and pLce, with units of the 
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e-TTth's siirfnce or msrstly md 

with tby pOpuLitlon^ a part of the 

areas as are ihtiir oUitr fyatures. Ct-iigraphy Is 
tbiis a Ihitly of organized fac-ia rt^la^yd io deBiiitc 
places luid concytiK^d xsith (he adjustmenbi In- 
tween popululion groups and ihr rE'gions “where 
ihey live, or a study ul (he earth uud man. This 
deUnulatioii of the suh[ect is s;ii]etioned hy If mg 
usage; it is Implicit Ui the lUirrte of the Siihfect 
itself wliieh, derived from two Greek v\nrds, 
me:ms '^description of da- earth,™ Gcogitiphv is 
not, Iwiwev'iJT, a study ol all lacts v\ hich find area] 
expression, but only of lhase of ”olisur%^able" 
inaterlul expression^ and parlicularty of those 
which limit man and hIs present imd potential 
actiWties; and of those v^hEeh End expression in 
forms resulting from inan*s impfL'^i^ cm an arcLn 
For example, a study of r^iil lines lies wElhin the 
field of geography; one of rail rates as such does 
not. However, consfderulion of rail rates m they 
afffOE crop systems, or any other oliser\iible ina- 
terial feature of an area, is within the field of 
gcograpliie iihqniry. 

Geography is thus in all its phases a study of 
legions: either a study of certain regional asjH'cts 


or a unified study of all, ivithin the limitations 
stated pnwicK3,sly. S Indies of limftLtd seop^- give 
rise to special fields of girngrapliy; if of produc¬ 
tion^ to economic gr^igraphy; if of tliose itspcvts 
which SI (feet intemationid relations, tea political 
geogrs^phvE if t!ie geogniphy of pajst periods^ \s 
the Subject of study, to hklorical geog^siphv. 
Other s|x^cial fiekls are hinitcEl simihirly. If, how¬ 
ever, the study invob'es consideration oF all the 
observable material a.spcets of the natural and 
culiuTsd cti^aronments in their viuied interreki- 
tionships, it is regional geography. 

Such regional study: describings explaining, 
and evaluating the aetualitlE-s and potentialilie^j 
of ihe ohserviiblu material features of ureas in 
iheit t'omplex interrelationships, is the culmuai- 
tEorx of alt geographic inquiry. In the final auab 
V-d^ lIUL'refirre, the field of geographic study is llic 
hire of the eiirlh, with special reference to areal 
differenriation, that Ls, the varfi'd spatial arrange- 
nienls and inteirelatlonships of the facts of urea. 
In the fallowing ehupters, %ve shall proceed to 
inqiiErc as (o s^ime of thi' wNiys in %vhieh this 
differentiation inaEijfest:^ itself and some of the 
causes for these sinking difFcrences in areas. 


QUESTTONS AND EXERCISES 


1. Why did expansion nf ihp field of Iniman knowl¬ 
edge tender its subdi^'isinn desirable? 

2. lax^ate Baby Ion and on u uijip. Why did 

the Egy'ptiun belk‘f its to tlie ■sliiipe nl tlte earth 
differ imm die Bslbylnniun? 

3. What "fonlustic Jdeiis^ as tn mndiitinnS in dE^t,int 
ureas were current during the earlier perliKls oF 
h Ihiorv'? 

4. What evidence hri^-e we thal die eartl l is n^ngtily 
sphericftl in shape? 

H, Who wuji HiTTudril Wlicn and M'tkeri? did he 
Uve and wiili whiil fields i.st tcnnkwledge H his 
name assK-iuted? 

5. ^Vhe^e did the earh>s( chilbalinns nf ihe W'csl- 
eni Wiirld di ^ elop? Why watt tlib region partk u- 
larly raiorabtc For tile dia elupnient of cis tlixa- 
tions at on early date? 

7. Why Is the Xile hiv^r a poor divMinn hetiveen 
AFricrt and .Asia? Lotafe dw Indni and Nigi'i 
rivers on a map, 

8, How did the PKkh^iiaie maps inllnence Cohim- 
hns in hEs iTchcf that he hud reached India 
nilher than disruven-d a Sew VVorld? 

Wh.il is umlwr? W'hy wuh [i ati item oF trade dur¬ 
ing do? Dark Ages? 


10, M^iy did the lavli of pritllird books prevent rapEd 
iliffu!i>ion nf gt'O'grkkph ie knowledge? When dEd 
prEiUikl bfmlij^ appear? 

11. "Wliu Was Mutlo plojo? Wlnit coiniiTies dkl he 
visit and W*hrn did he visit them? 

J2, vvhal Medil i-iraikcan fities Were important in 
ihe irude svfiFi the East dtirEng the Medieval pe¬ 
ril kI? F,otate iIjc-'U.' citir-s on a iimp and expKiin 
how their loeatifin enabled ihein to fiiiH-tiiin in 
this trade. 

l^, U'hn Was PfritUT John and what is the k’gCud 
iiv5CML''lalt‘d wHth his niiiin?? 

14, juany vwages did Cjoliinihuic Eiiake to tlie 

World? areas did hc i isit Oti ihiSe 

vovMges? 

1^, Keporlon the i-vploraliniiFi nf CaJwil, Hnlbtia, and 
Magellan. 

15, Whal miitinenls anrj large island;^ still remain 
liliesplured and ntiTn,appcd in part? 

17. Whal did "nFHoral hislntiL"'* fonneflv iol'] Lirh^? 
WliV WM geography a lagEcnl piiri of ihc sub¬ 
ject? 

IS, VVitll tecognitEon of geography us a Separale 
subject, into what two fiiddv was fnx esti^iEkiti 
dbided? Hpw and why did tlicse field* dF- 
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from one niKitlicr^ and in wliat respects 
did botli diverge frutn die ciiflier Geld of tlie 
snbjeet? 

10, Wluit is ibp firld ijf pfraenl-daV gtThgriiphfc in- 
quiij? ^^'idl wlmt lype$ ol fiieb doti^ geogrupby 

SELECIED 

Bou'inLiii, Isilialip Ct'u^rapfi^ in i\rluiitm fo the S*Kiu! 
SWrflCPJfp CKiulei SerHiners SonS^ Xw Yurit, 

This refereTK^e supples an excelknt discussion 
of the Geld of geography mid lb position among 
the 501.^1 54:ieuc.*eSj as indicuttfd by die tide. 


d«iJ? Wliat is “ccnnemic gwigraphy"*? "PtiUlical 
geography? 

20, Wliy (s restnnal geography ibe culniinating as¬ 
pect of all geograpkEc iaiquiiy^? 
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PART TWO. ^^AX: ///S‘ DISTRIBUTION AND NUMBERS 


Chapter Tivo 

MAN: HIS NUMBERS AND DISTRIBUTION 


Disirihititon of ih^ Oise 

of I he ohviuuj mimlieitatLaiis of diHer- 
cntintioEi is atford^d by Xhe niii?%Tn distrihiitioTi 
□f the rLtrtUs iiihab] Lints, nearly 95 per cent of 
whom live in the so-eniled hemisphcn?,” 

TUis Is the hulf of the earths surface centered 
iiround ii ^xsjut in the French-rtii]i:iji Alps, Ono 
reiison lor such a coaccTUrntion of pupubtion on 
this 50 per cent of the earths surface uiU be 
apparent after cKaminalion (if Fig, 248, lor it is 
esseuliiitly the bud hemis[3here. 

In addition to this aggregation of popnlatioTi, 
related at least in pirt to the disEribution of bud 
and wiittT^ there are other and piwjbly even more 
striking conccci tratiDns of the A^'orld's inhahitiints, 
at pres^'iit believed to numlitT approdniuliely 
2,25th0tTthDC>0. This is alx^ut 40 jiersnn^ to the 
sijujuro mile of bnd surface^ or apprnjdmiiitely 
90 per cent of the avtTiige number per si'piaro 
mile for the United States in 1940, But, though 
this average is relatively Iuw% population deiisi^ 
ties ill htnited areas are highj for 50 eetat of 
the earth's inhahitaiits live on less than one- 
tenth, and 65 jx:r cent, on one-se%'enth of its 
bnd surface. 

Thus the condnent of Asia, with its ^vestem 
pcniiksiila-likc extension, the continent of EunipPp 
though comprising hut slightly mcife than one- 
third of the earth's land surface^ is today the 
home of at least 75 pt^r cent of the world's pco- 
ple+ Within thU area, also,^ population densities 
vary greatly. For exam pie. ceulral Asia, soinc- 
times htawvn as the '"dead heartof the Ct^nt inent, 
and the frnrjtm north k>fderiiig the polar sens, 
are sparsely settled. By contntst, China, Ftidia, 
and Ja|>ari m-arly 1,000,00^,006 inhalntants, 
or ahnnst Ohe^half of the world s total population. 

Differing from these densely occupied areas, 
all north of the c^juatar^ the lands of the Southern 


Hemisphere have rebtiv-ely few inhabitants: less 
lhau lU per cent of the iiitmher for the entire 
W'orhl. Australia^ Llie nidy ceiitiijcnt othit thou 
uniEihabited, ice-liiiricd Anlarcticn lying entirely 
south <il the cc|iiator, has alxiiit the pepubtioa of 
prew-ar Tokyo, jLipiin, South Americfl, bith north 
and south of the etjuator^ supports only a few 
millions mtjre th[Ln do the four nudii isbrids of 
Jiipao: Africa, south of the cc^uator, less than 
half as many as does that Ishiud Empire^ All the 
land rnc^j^cs of the Southern Hemisphere enm- 
bintd arc the home of only al>out pno-C|niU'ter 
of the probable nuenix^ living in Chiria alone. 

Of all the lands of the Srnithem f Iciiiispb'rc, 
itideed, only jav'a is densely populated, Thh 
island^ with an area sHglitly mtire than 96 per 
ci-Uil of that <if Iowa, texlay supjmrts nearly 
50,0fl0.6nn pcffplt^ an ii^eri'iise of llMMl per cent 
over khv tiumlx^r in 1500, In this human anthill 
the average popiitiitiEui density is almost HMIU 
persons to the stpiore mile, approxiEnately 32 
times that of lowa^ a very productive agiicub 
lural area. Further^ niiinlxrs continue to grow 
w'iih disturhiag rapidity. 

Wlien the worlds present population is 
studied, it is apparent tliat two outstanding facts 
lire lEs very uneven distrlbiitiOTl, and its coEiccn- 
{rat is in in areas north of the cqiiatcjrt (Specially 
Tn.arked in ciistem and soiithe^LsErnt Asia. A third 
is that rates of inerea^ vary from area to jireii, 
.■pumelimes even more greatly tlmn dn present 
deiisitieSh Snch great differences in man^s distri- 
Eiutioi] Lind rates of incruoso most be nicsrc ifian 
occidentah 

The Ptriud of Mans Ocenpanaj of ihe Earth. 
All nu'estigations Itidicrale that many genefutums 
of man have inhabited tlie earth. Tliis is true even 
for ttxx% areas w hich are sparsely occupied at 
preiienl, as well as for others where natural oppor- 
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Kir-. This dlutjmni shnwi LhnIIi cu-litiiS hihJ, 
]n:];ktK'i;r ^md dii?" piptilatjnn^ of llsc c^kEiliikirtkliti. 

\iik‘ pLrtuidarly dn* j^n al djEfi.Ti-itLt? brlMEVii tlip 
pniiiiLitiimtnf Eiinijw- ;hiid Aii^rrKdi:ii by E.^krkirj>^i wJiti 
Uie et>tiipar^tivt4y iniitU difIcrviiL-Li in tlsL^ir 

tuidly is gToait r Liiid pcipuliLtioEiMi nre tlt>nseri 
Tlniiii^h tl ii.- pi'kkliidxK- \mm I ills up- 

proxljiiul'U'ly, lliL^ uvailiibli.* rufiJird i*i 511 iutiini- 
plfc.?ti.r W'v lire stilt iiiiL'tirtj.hi oMutly wlirii uiuJ 
where mus! first trshiysslu.-d lurnsL-lj^ Cirtuiti it 
isn howL‘\'fT, tlint tbe pcrinil «F liis lor 

whii-h we luivt* ]iik t!sK‘uinriaEufVi*viiIertt.p is niuiiy 
tj Elies the length of lh.it lor whkh we fkiive ■such 
a record. 

It] fuel, his first fippeuraiicc otxtirrctl so long 
bn'fitre lltt‘ diJvvTi of history' thnt nor limiivlodge 


oi inaii of those bmg IngEiiif hmes must lie oli- 
l;iini'll IrEnii lies skeletal renmitis luiJ itiipleirk^rEts, 
uiitl the boovii of the niiEiTiiils with wliith thesi,^ 
renuLiEis ure Ion rid in ciivcjs or gnivids uiul atlieir 
loose tiejKisils fn ^ehkdi they lia^ e bce^n pfeuer^'etl. 
To]III A .stiidv' ^J‘^ tll^‘•.SJ,^ We knoie soiiu'thing of 
how lie and thul pri'lLisfonc man mhabited 

tlie earth at Wst 0 $ early us the [ce Ag<^ 

An^m Where ^hiri Fim EAieUi/Jtvti ffoii^^l/. 
to speei dating :ls to vehat pLirfs of I lie earth's 
surface were pckssible of hinnan octiipiitioii dut- 
irig the earliest stagers id iiian^s csistenta^*, it is 
obvious that certain ureas shonUI be e^ccluded 
friiiTi serious considE^rutimn It is improbable, for 
rxiimplit+ ihsit tin* enlder |intar regions were the 
hime id niuii drjriog llu:' long |MTiot| of lime 
Vi'hen he liad 00 Lnief jiiiiti.- irn-^iiis of proteclinji 
from low leinperiitLirt'S, Simihirly. others of es- 
irernc arinlity, ufitl thnse of the lint, hLunitl 
dense ly forestetl trapies presenletlcviiditioos^nlh 
which it is unlikely he eould L\»pe effect!veh 
ejirly in the life of the huinan race. 

Til is limits the proliLibb- pbu'cs nf his origin to 
thfi veidely tlisper-5n:"d iruets of grassluTiU and rela¬ 
tively ojH^n forest wtiich lie In-tw^-en the AXmty^i 
inipeiictruble forests o[ the rainy tropics siejcI the: 
frt»ien wastes near the poles. In fact, it is Jn such 
regions (hat the remains, implemenb;, and tnices 
of the act ill ties cd very esirly man have Ixx^il 
disciivertcL From these artMs, he Ihls today spread 
to [iratticully all parts of the eitrth s land surface, 
as [irogress has mudi' it puisihU- For hiin to me^t 
the more ads'erse conditlQtis of less favored loca¬ 
tions^ snLwssFit]ly+ 

Afecj.y Where Aft/ii Jirjjv Tinletj Estahfuhed 
tfhfiJieff. Xature iinpjses diffiL-ult but lait irn- 
pa;;s:ib|e baiTEers to ihi? spread of advasKUid p«>|m- 
lations. No lollg|.^r do liigh momilEhinj or wide 
expan.'ics of (Kcuri water prevent man’s mow- 
nieiit from tme p;iit of the earth’s surface to an¬ 
other, ns llii'V did nnlil rather receiillv. Neither 
dij Itiw temperuturesH scanty or eieessive ruin- 
hdl. or other iinfaiiirahle environmental 4Mndi- 
lions preclude Elie possibility of hk inxiipatiori 
td an area, as they did in the reiHEtte past. Tmlav, 
as a rtTsuk of this denlnpniBntl; niLm, Iry con trust 
with a given species of plant or atiimul life, ij 
ii]nc|inioiis^ lie is futind ulmost everywhere Oii 
the earth s siirfaee where latid apptrars. 

If [III re is water, or liir posisjlnlity of seeuriiig 
it, ho tonirnniily makes use of this opportunitv 
to practice agriculture, even in dciuirt regi&tj.s. 





























MAN: ins NUMBERS AND DISTRIBUTION 


Hr nkoivi^r makrs hist liomr in thr higlirr 
ludea^ or near tliu f>ijk-ai, wiwv^* tht' l.ind is es- 
ptiw'tl, ihniij^h often fome^d to him lt> Mie iJea 
for most of his fiMud sufiply [hkI to iLatisfv olher 
TUH'dif, In ti^n liiglier nitilrides as rvoll, he occu¬ 
pies areas free from pcrmaiu-nt snorv anti Ino 
cover^ if slo^x^s ore iiot irnpi^Kiihly slet^p. lls^Ii 
plateaiis even preferred a^ loe;ilions for the 
early fndiaii civilii^kitirjiLS of tlie Iropical Arnerieas, 
vrliefo the opprc^Ssivc heat nnd hiimklily of tl^e 
adjacent lorvLuuls, and their dense and h^xnHatit 
vegetiitinrn impitsc hntntieaps rliffieiilt lo ^JViT- 
Kime* hi five higher latitiKh's, nr nearer the poles^ 
however, Dcrnpiition of liii^liltind areas niFi'fs less 
altrjietitpn, uulI is ftt^E|TierUly intermit Eent^ heing 
etmfined to ihnve months of die year when llws 
snow cover disappears wilh the eominj' of sum- 
nier^ 

Man has at hist inafiy e<'iilom'^ after his first 
appearance on the eartli's siirEace+ siiceet^ded ui 
e-sEahhshiEi^; fiimseft In many places u hi^re natural 
oppoiinniEv is relatively limlleth said twxm n here 
c^mdiEinns are :ko iiiaktlruetive (hat it is dilficiilt 
Eit injiferstand hh present'c* unless under enoi- 
pidsiiin. ["AtT pi hkr Ti-^lnns of shiflin^ s^uid in the 
driest oF dese rEs, limiti'd areas nf steep 5tr>[>i'S or 
hare roL'k, perpetnally ice-covi retl kiJids near the 
pi1es» anil siuni -tovered high inmintaiiis, prac¬ 
tically all parts nf the card is land snrlace lotlay 
sup[inrl pEtpiiUklioEis cif var^ iei^ ik‘^ri:es of density, 

Orij^m of ifw PTrsant i^fxtrihuiitui of Poprifu- 
/lon. Though il is true that mun hus fiiiEilly spre ad 
to virtually all parts of the e:irths laiul surface, 
his distrihntioTi is still wxy nnevrn and some¬ 
times. rather diffienlt Eo c^-plaiT^. Inspc^iioii nf the 
awrmpanylng map* Fig. 5^ will di-celose several 
densely populated are^as, each suirfnmtted by 
cslGnsivf.% much mure sparsely iiilLthitcd bi'Us, 
These sircEis with denu*! |>0jvii1atiiPilS are of rela¬ 
tively lltnited widely se-attered. anrl Si'pa- 
rated hy condderahle dfslauces* wflli densities 
in the Irordering Ik-lts deCTCusirsg with vary'ttig 
degrees nf rkt]>idllv. 

Tho fact there ktru a iiianiliiT of sneh jxipula- 
tkui concentralioii:^, in assivciatinn willi dieir dis- 
jx-rsal. suggests I hat <1ilfLision pmliiibly did not 
nt.xilf from one^ hut frorik wwst^iI centersj widi 
the degriv and r^steiit nl the s[tread from a given 
eenlef ri-laled lo the atEraclirtn Ihirdering areaSp 
In .wine cases, ihts desiraftility nf the o'lilir^ 
from w hieJi diilkision tK'ciirTeil i L-^nltt-il I mm cli¬ 
matic und topographic eondilinos^ in uthers. it 


U 

may have deriA^cd from afldlMonal factors as wellp 
pdirticnLirly within nM^-’viit times. Whatever il may 
liavp lMi«m, tliiC inEthd atlraet^t^^3 Avhieh afFuriltnl 
opportunity to juan was cTihanced by the nctiv- 
iries of tlio first linman occLipants, so that ihe 
lUEClear chanieteristies were intensifleii and sue- 
cesiih c acrrelioiii or Eidditkvns of popnlation oc- 
cnired. Huts the present distrilaition of mankind 
indimtes not only tliLViie pirtinns of (he eattli*?^ 
surface svhere the origitial oppEirtiinity afforded 
by nature Avas great, hu\ the end proEhictof popn- 
labou grni^ lln iEirlnced bv‘ ifcatnml luhatitagcs, 
plu.s Efieir inntliiieaLion by man s actiATties. 

Thr WarUf ’^ Total Popuiatioti: Pit.ii mfd pTrs- 
mi. The total luindK^r nf ihe earth's iidiahiEanu^ 
ill [vrt si nt i 4 t nol kiunsm definilidy. Tlii^j is iHurauSc 
atarurale emmieratjonfi are Ian k ing for rnanv areas. 
Estimates of ihe i aim hers for earliir periiuls afi' 
eveii less reliable, being only rtmgh appniximu- 
lions based in eonsiderahle part on prohabie 
clensiE]e.s ^etsiuiiited Avith (he st.ige of di'sx^k^p 
nu^nl and ecoiioinic aclivitii>Si 

Ccjs.sii.^'^s wen^ laten iliiring earlv times, it is 
Irne, hut tficsc were lor S[>i cial purposes, sikIi le? 
deti-rminlng the in in] her of men available for 
mil Eta ry st'r vice, or (host' snbjeci to luKation. Such 
p:Lrti.il eniimenLli£H].s afford un.satlsfaelor)' dalik 
fur estirniUing fuial popiikitfon. Bceatise of an 
inadiMitiHle h;isis, thereFtire^ estimates uf ibe 
\vorldVtnl.il [vopobtiitik during ihecathcr pi'n'nds 
of ihe past arc at bt^sl only iJitelllgent guesses. 

NctE uTilil alKiut ISEkJ WAS krnjwleslgi? of the 
total TiLimlk-r of InhahilaEUs rcafitmahly iiccnrali^ 
even fnr IlmtttiH.! area.H, for, prior lo duit lime, 
tlu^re was miieli opposition tn i?f>vmling die pi-cN- 
plc. ThnSr w hen an enumenilion Ava.s pnipuscd 
for Grtsit Brilain In 1753, miiny argued that it 
would lie an luvnisinn of persorial lilwirty, and 
that il w-oultl Iikcui>fe espp.se nalfonnl weakness, 
by die end tif (he nineteenEfi century. hmvi'A^rr, 
ErhislvvorEhy Cfuksuscs were avuilable for most 
parl.^^ uf die world A^ith while populations. Simi¬ 
lar 00111111^01111105 had likevvise Ivt-fh made for 
India by HKH. and for Japan hy lf)20. Never- 
iheles^f, the pupnkitinn of Ghimi. proliLibly ahn^i^it 
per txMiE ut the iVE^rhls Eotal. still known 
<u3ly £ipprr>.vEntately, rfie same is inie for ihe 
populations of st'veral other areas, 'lliis ks ore 
lortnnaEe. fur, if Ave knew- the uianlHTs of Eht 
worlds iidisihitant.t;^ pftm'nl uLad past, and tluir 
disErilu]Einn ovi^r a Inog ix'rlml ol time, we would 
possess iiiftirmation of great intercut and vabe^ 



Jin. 5- Tiki:! map nLK'Td <if drnsc pciplklslTiii^n tijmnittdt'd by mijjch mcife fEj'ianiifly inhab- 

Jltd ureiflji. bi I hi* Xfw V^'orld iUcm* nui^bi'ary uF |■^HIlpiiLralively ur^^ifk. 
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TOTAL POPULATION 

KNIiTV HU ufuw m>lC — tuuMt 
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LUl Thtm i 


Fjc:. e. DlNtrLhiitioii of llit* UtU] [-lapuljtLun lif ji; TfiJs n»:ip >fiow!i that: ( 1) iUvtq 

is grcjtt viiniltfon in pipulAli^Pi] ck-nsHy frnail urea tu Iiroj; {1} (tie e sstoni of tlio l iijud Sliitoi is niorr 
t i iJiiely wv.ib ni; and (») tlien: Is gFL-ater v^iriiiJiols Iti ponulatS«>„ dnL^ilLv m tlit oasUril 

tJ PHti in tJie Viestfm h^tf of llic usmntnL 

III ^Ii: t-ailom Ltif of l 1 »< Unitt-<l iiluti-s, ttie di-nNi-ly ptmulaicd nr<.-;w urr- pfKid ni;Ht;iilturj| n-aions sutli as 
VaJbpv, or llioso wIutu L'^Pininuri^i or irit 


Jliitlry, or ljNP(h, Atv liiy]d%^ Afy.Li Avith 


t}bl‘ >l4,‘i5JSSSppi 

popolationji ill llibj piirt of the coimliy loL lodc tEie OHtuVtr land-^ isf tlltr Lute SHes aiid ebi^'wliurc, 

pl^uLuliliiiks iHid O^Lirks, and tH»urU- draiiu^ areax. ■inr 

Finrhia. 


nnjph cotintry m.A iiii pLirtY of tl„* Api)«.lui'lif:oB w.d O/iiAs. und jHH.rJy drjint^ ureas, sanitf of whkjri^PJ 
JtiiJE nianJius and swamps, |jke llam" nf flnrhlrt. 

Tlw diMise of tlio westi-ni liLilf of (he Lnilod Stalei arc in ihc VaTk-v of Ctdiforma Dad ad^ 

ja^t areai!, ^ U dLim tte \ Illk'y of . and iKe Pitilt i Sonnd ronton U ndiiiiLrkai. Tii«e arc 

all lowlimds. Tlierc is als^i one otliur ana vvldtli auppiris manv inhahitant,s. Tins is die ^alt Laic Oikh^ 
By ^ntljlsE wilJi dirse h>nr Cretit Bas^n, tiie R.Kkii4or Id-dio. Weibteni 'fexas. and tlic Mebkiskii 

Sand Uills are inhidilkd. Onirte^y of J Alexander, t;. A ^ihordiak, and Ehe Gmi^ri^phicut 

F<ipLilaliE]ii CkHisity Maps of Um United StaU^; hnJijLii.-s and PnllLtm. New York, J943 ) 


irorwi'vrT, even thoiiETh ibe pii^ent fmi^meiitaiy 
diita dn nnt 11 : 5 ver more than fKl pc^r ci'id of the 
worlds iiilinhitard^ wHli any j^p-eat tle^t'C nf 
neeurne)', an esitinwite tsf itie xvorld's toliil pipn- 
Litioii as approKttnntely 2,i50,0i:^>,0t)<3 h pndj- 
iddy nut f;ir frcim tinretd. 

Frvsi'ftt Lvcathn of Prtmi'Jtj Popuhitt^d 
There arc tytTny ilircc rcliitlvely large areas where 
pt>pu1atioiii densities are far alHive the average. 
These jire: (I) enstern und southeastern Asiaj 
(ii) ivestern E^iirope; sind (3) Euathoasteni 
I Tilted States Eind adincent parts of Caiubda^ In 
atiditiun:, there are srverat Eithers, such as the Nile 
\ alley, of mni'c limited areal estenl. In western 


Eiiriipc and noHhcasteni ITniied States, the sup^ 
|i^irt of targe luimk rs isi made possihle bv eorn- 
pnrativ^ly recent ami eKteiisivc Industrial tltw^el- 
npmerit. In eastcni and samtknistiTii Asiiw and in 
the \j'3e \ alley as wad I, luwve^'er, ag^eultiire is 
still the princ ipal iH^ononiic aetivitv. 

Prrxrnf Lornfiou af SpjwJ^ Popuhtt'd Ar^ns, 
By contrast with sMs.:h dciLScdy popijlatitd areas 
in Asia, Eurn|K% and North Amt^'ica, other p:irts 
of the earih's land surface often have but few 
hdaLbltaiTts. Study of the nwip. Fig. 5, \n'|| show 
lli.iE this is trtiE' in all lalitiiEles, or at all distauees 
frnni the {I’rpuitor. Nt^af the priL-s, continumi.sly 
Jtwv ttniiperatures limit opportmiity ttio greatly 
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to prrmit of riianv inhiiljitLifiE>s- ui the hot aod 
liiEinid Impkv^, ure ItkL-vviM^ otifuvs^T' 

LkUlt' ^LJr tlvp^inipjint t}\ uhioUts. Elsi'wlkLTi-, 
tMtlier Lindity or priicq^itiitioiu or high 

iiltitLiLlcs aod loiv teniptiTiilim-s, are Ekterreikt^ to 
tkiiinLiiL ocoiipLkJiw* TliL-st; s^ime faeLnsrs uhitli 
nperaU: Co limit the iiomlier of fihliahitiUkts in larKe 
im^asiire likewLse t frL.'Clivo hK j Ily in othi-r^ ^vliU’lk 
iiTti ^iitiallur und in gtistral cltnis^ ly populatiNJ. 


Tin Is, in fndia, wtiU u [population prolwibly isou 
iEi ext>L'Ss iii ami deimile$ iti hiTitti^[l 

areas of IJeiigiil or more piT .sipkare mile 

ill purely agriinillurbil areas, the niiiiilH'f oF per- 
to tlie miimiv mile liropii to 157 in the nortli- 
e^Lst, ill Assam, ivhere rain £ all h eset-ssiye; and to 
in the northwi-ist, hi fiahiehistaii, wlu^re it is too 
dry. TiiQugh >iiuii varhitioiL'i am noderslandal 
tlit re are mikJiy aiiomaliejE ijr peculiarities^ of pupa- 
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RUR/y_ POPULATION 


I- Mi. ,. Dutrilnititm of tliL- mral «f (hi! Uiiilfd Sliitw ji» tLlO, Tliw msp slii^Vs ihc dutnbution 

lit ill! pt‘rsntl!l lis Ing nr Iiutm. ir unliiLtlriMiralc-U pliM.nt.s, nnJ in ul] ptipuliiluiii ug^n.-j}ntiuiii witli i I.t>.i i300 
full iilij|.uIts. It will Ix' ubsi-rvi-d tli4t ntl.tl, liltti lntj| p.piil.itjuti, ji uiinh cltrscr tn lliuii in 

Uni It'd ^lutfA. tit'fpl Infill k' (II Her lift] art'js ijf lint Wist. 

Ill tin: niurti (IfiiK'ly piput.iti'd i>avii'ni hellf iif lliii (.sitiiiliy, clianiftL'Hxit] kv pnpufutlon bt'lts wflli tleirtli- 
jiHith trends, tin- artsii wiili STKirst- nirnl p(>pnliittim!e urc in gwiumJ tlujs*'wllfi uii!iinmi 1 i!i} t.ii 9 .ii;r.inliv. and 
tiltmi uiiprudntlivt; will us wt ll, fur rainfall is cvciywUtwainplc. N ing 20 (neiJiM or rnMn-, Dtaisitiis'iiWi! 
tins UVtT,l|>v may ftpri-ant snliitrljiiti cliit linimi^iit. US ill I he clikaf'n urun; Ilf tllitiiug tamps, a * in mrts of 

faslfm ... . In tiar nnrtlitm porliiin tirilif IINW clt-nsttv pipnlaitd i-asicni Imlf Ilf ifiL> Uiiitinl staltis 

pwt of till- xjtmingly larpi- riif,,! ptipul.itiiim lit.-s fe, vniaK f.iwns, lim sinsl! tii hv tnimltd at nrli^iii fontfis 
bctaiLvi:- tlu'v li«ic l.'ivcr tliaii inliahitalits. In the siHitlwm p.riiunof I liis S.-11111: Klslttn lijf Ilf the Utiiti-j 

Stnteis fiiivt-i-t iT, IIIDSI af tilt rnr.il ixipiiLliun su tiially lites im farms, fur lliis part of llie ctiuiilrv Ims n dtiise 
farin pii|]iibtiiin liy fOIllpiiriitin with plln'r p.irls iif tfi,i L'liJlttl Slaliss. 

Tit lilt- WfSt of llic nioff clclisily pii|iLilaiis| agritnlliiral n'ginns of tin? fjstum Unilttl [lit-n- fs a 

traiisition wire, tvinfc: esli iislvi; grain farming anil gfineingof liii-stttik on lars-i- Taodleeilflinaj support the 
poplllaliiin leiW'pl ir limEleil areas urtlt-r irriRalmil. To the M'l-st cif lliis IhH, utiHI esli-hdiriF to the West 
CoiLst, rural nipniatlim is ipano, ili.m 2 |xrs«ris to ihesiiiuip' milt, entepi (ri frKf-altd distritlsand nvinitist 
tcnlt'TS. fn lilt rslTeme Mesl. alonff tim CtLLst, there act- iWmlKtiiiet areas win re rural ponula|[i,h is tela- 
Mvely dense- hrmi riorlh tii Soiitli. tijew iip- ( I) ihe Soniul-W I Ham e| te n-eiim- f’) ifm flriiit A'iHty 

Ilf Caliltirni:i mill adjeitept an aS; and f1> tin- iiri^atesl tnisfiw of Soiilliem CalifoniEu, (G,iifti.,v of I W 
Aiesiimler, C., /.iHifth hak. anil tlie Ci'«gnr|jiilcit/ fli rtmir. Pnpi,hit(iiii lii nsifv M.ips uf ilte Uni'tttl Slalni- 
and faluima^ Xfw Vnrk, ^ 























MA\': HlS N'L NfBERS 

Intfon distrfljutiftn wbith nrr fiuzyJiii^. ft fs difR- 
eull to txpbiTi, for (.-xuniple, lli-;? n-ljitiwlv sp;*r,w 
popiiliition of Biinrui. &i i>ifrso[is to tin! sL|UiirL- 
TTifle. whcii neighboring nrcai arp so hiidli' con- 
gost-.'d. Similarly, ;ttl tlw factors opcrathv la pni- 
diH'e great liK;ii] coHCt'iitratinns of [lopnlation. os 
in Java, are imt kiiosva cicficjitcly, 

I’ftliulalioft &JSfriViiffjon Pi fhc Uuitrd SfffP.a, 
The same variation tn popiiliitinn density wbk-h 
is to appirrciit for the worlrl as a ivliolt; is shnihiTly 
niarktid in tlsf Unitttd States, Ffir example, thougii 
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the avcragi- density svas d-1,2 persons to the 
srjiiirre mile in IH-tn, Ncs'adu llHrii snppnrtetl 
nnly one piTson for each sf|tiure mile of its hind 
snrhuw. By ctinlrast, crmveled Rhndc Island, (be 
smidli'st state in tbt Fnion. had 674.2 inhaftitiints 
In Ibir Mjiijiri' mile in the same year. Onnpjimbb 
variations will tw discoviTi'd by a shidy of tli! 
tlirce maps: Figs, fi, 7, amf S, "svhich simw tbt 
disti'ibiition of total, njral. nnd fiinii population 
for (fie Uniir-d States in jg in. 

The present pattern of i>opidiitiDti dfsiribation 



FARM POPULATION 

fARfA JiNQ UPSAfi rtiftiJl 
M-nJiTp ^ 440 ClhWl 

EJg fsa iiTJic "I i-ii 

r '1 ¥ n 

1 I _| tEta t-Vth. Ji 

’ I'i' iifli' 


tit:, Sh the Fqjhi. pipuLktlivi^ tif tlie 


_f |L- „ 1 .. 12 , f ^ I-- l-iuU’d ill Fumi pipuIdtEcPii i-c tliJit pirt 

o. the pipiiUtiun IkijL^ mi im’.fKniivL' qF fHML^u|Kitkiti. “Linu'" ts a trju t of Liid tjf iiE k ;isS ^ 

or oiiL* v,'iih rtn unniwl pfidiiutinii of S25(*.{3(l or more in vdlue. 

■nieiigh the inr,n diewing dh(rlhulN«l nf tetiil pijnilathm. Fin- 6. sliows tile ea»ti-m half of |f,e 
aiaira tQ Iw marc densely in its iiiirtlki rii |)orfiiir, it i* appaient fruirt the iniip wliuse. Fig, ti, dial tlw 

-iJive a deloer arm pip.. In [bn. .\n eMxpliim to tills gcut'fal n.Ip will Iw hoUkI (a mnlh- 
iiutim I^nniiylv .fi.ii It verv pmclllilive agrienltlir.ii regum sinnc Celi.nial tifiu-s. This limited »n-a hus den- 
Wtlcs cmimmlile b these of Sm.lheiisienr Uniitd Siati-s. ft will Uhewiw tu> noted timl. wi(t. fann w witfi 
rumi popi^aw. dens.ties in getieral dt'creasn w.-stw'ard ill tlie easn rn lu.lf nf tl>e LT.jIlid StilteH, 

Lnited Staliw. these in.Klemlety fngli derisiiiea of f.inn popalaiimi Otv.ir nnt only in 
the Couon Pe.l, hut m sit. || pe,ir iu!rli .itt..rid areas as (lie hill eoiinlTV nf Kentlkkv and Tennessee as weli 
ITi^COr.-.n rahledeliSitnwn si.lt from u cnmhinatiim nf small farms, ni.ule iKissiflle hv casf. emos such a* 

'IT*»'* '-IS" -j 

J(1 the svestem liulf nf [lie tinted States, lunn popnlntlnns arc iti cenerttl iparse, tuss dian S. ii.-rs(ffis lo 
Urn square in le over est.‘..siie areas, Eaceptinn. tn this gene ral rule represent irrlgafeil oww. or grcaier 

Wilbnil irrieilhm. dep*TuIeiir .m ti.eadispiavv of 
rwitv''vr!« 7? o^/'c'\ \ ?.ali£irii|.al!. nnd die Kcoemph fc,,/ Prre/e.p, Fnp.J la I ioji 

Mapn nf tfk' Uni End Sfiilits; Tpl hiuqoos imcl hstti-ms, Yurie, I&’l'lr) ^ 























MAK: ms DISTRlFtUTIOX AXD XU_\[BERS 


Ifi 

in ihi? Si rites represents nn evalulinn ffi pm 

tiuit ef the Co]oiiIul pi'ri4Hlp wliL-n \vhite inhLtbi- 
tiiiits w'vxu few in niimljer and jk-ltU-ment vims 
t,iniBiied Jarsiely to the Atlantic si'niMsard. Shortly 
after the Amertcnn Revolution^ n slow movetnent 
to the vvest of the App.il.ichians oocurret]. At 
first, the iniJirtlier^ involved were small l^frcaiise 
of tint difficulty and danger of the jouniev. Bv 
the middle of the niixeteeuEh cenliny, this move¬ 
ment ncerk'ra ted. aiidn toward it,t cli^^iieuud at the 
Ix'gilining of the jiresiMit eeiitLiry+ a flood of 
Europeaii immigrants arrived to ptvjplit the re^ 
lOLiinitig i,='iiiMnt hmds to fhi^ u est of the mnuntains 
Imrdering the Eastern sralHJard. Tins setth^neiit 
of the inU'ffor UTid of tint Wt'\t C!uast lias lieesi 
aertjmpanied by Ji westward shift of the center of 
populLitlaiL This shift was marked for s^^iTal 
deeadfs, hnU during the 10-ye:ir pv^riod ending 
fn Ib-tO* it vvcis slight, Sinct^ that date, though 
gro^^ih of tiFtiil pipulatio^i has not lii'iui pht^ 
nomi'iial and probably will ccaj^e c^inlpletelv in 
the TeliLtively near future, intemaS mo^eaneiil 
;i5wKnated with wartime dislocations has affected 
location of the center of pipiiliilaui material I v. 
Tfns will prohLibly influence the natiorjal ontlook 
and fife appreciiihly+ 

T/ie Pfi'^nti tyixtribution of the WorliPs Poptt- 
htiotir The present divtribullnii of man, wilh its 
anomalies or pen liar i ties, IS linly one stage of a 
cvmtinuaJly allvring patEemi the presk-nt di?4tribu- 
lioii ss not lhat of the past, nor will it Ik? ikit of 
I he future. 1 he ivn^ius ftht lliese past iind [sresent 
dilfiTetjee?! tu di^^tribution are not fully kooivn. 
l''iirthET they are uii|irL-diclah|e fs>r tht? fuEnre, 
except in part; for, though ftirrtaiTi causes are to 
sonic extciu p-rmaEient in their efFeets, some no 
lunger npTale as in the past; otlieni are ia>w 
fjeginniTig to fuiiclinn; and the future will no- 
doiibti^lly bring ^\\[] r>tlaTs into ph'V. 

The efft'cts of clfmatie conditio/is^ lorexiiniple, 
though VLiriable with are probably constaut 
hi i^hiiritctvr. By contrast, the oceans, formerly 
impassaltle hfirrh'Ts to the spn^ad of niaTi^ now^ 
function loeonTieet the lands and faciliitite move- 


met jt, Again* the pre?aHK'e of ctmsiderahle de¬ 
posits of c-eirtain miuerats, early of no hn|K]rtance. 
lodity affect regfiaial iKitcnlialities^ both hi the 
areas where such ilepfisits occur aiid s^lst^W'hcre. 
If and when uses are discovtued for other "re- 
sifJiirtes," today cttnsideriHl \Mlin?less, they, in 
their turn, will play a mmparaide nde in their 
effect on mans disIrihnEinn. 

In uddiEion to the variable effect of factors of 
the raitural enviromnent, sueli as mineral weakh. 
at dilfercjit Stages of human development, ad¬ 
vance In civ^lii^ati£JlJ bus prEnlnced some condi¬ 
tions ^vhiqh favor pE^pnladon increase and others 
which op-rate to ensure stationary or even de¬ 
creasing nnnil-H^rs, At an earlier period, the iKiSief 
expresst^d at the close of the eiglitceuEfi cTiiturx" 
by Midihns, an English crt^inomist* that popola- 
tiE>n would everywhere evetitnally overtake the 
ahiliEy of the earth to snppart it^ TitimlK-rs, vims; 
s]aired by many wi^ll-informed persotis. Today, 
by contrasty in highly dev-i-hipt'd, iiniustrializt?d 
scKleEies of the ^TiVsEejti w-^irld, rising slondards 
of lisiTig^ inereastng mbanizatlon, and Ehe acoom- 
panybg small families. Ii.tve dissipated tliis fear. 
In its stead, there is now' the apprchetisiEm that 
tlie more inlelligeiit and progresi^ivc elements of 
iIk? white races mny hi* submerged by the rising 
tide of mferiar white stocks, or of colored pnpn- 
latiEius, whose increase sEill coiitioues essentiallv 
UEjeheckecL 

To make predictioTi of future pipulnEioEis of 
given fegEoris xtill mote diffieulti governniciils 
have tmctinraged movcTnent into certain terri¬ 
tories by subsidy: in other easEi-s, they ha%x‘ set 
np harriers, by enaction of Immigration laws 
W'hich establish ^juntas or even prohibit com¬ 
pletely the free movement of certain populatioEi 
groups into designated areas. Laws governing 
emigration may hkewase produce eofnparabh^ re¬ 
sults. Tlicrclorc, in \icw^ of the nncf^rruuntv as 
t£ii ImuIi the factors operative, and thi?ir probahlc 
actual and relative effects, pR>dicEEi:>rj of the future 
dLstrihiitiDn of man with atjy great degree of 
accuracy is maiiifcsUy Impossible. 


QUESTIONS AND EXERCISES 


1. In w'liat aspects nsay area^ dffff^r, bnih as 
gards tiuEaral ccndiElons ami tlinse result ine. 
train miin's at tii ities? Why txas sir’ll ornll <l[f- 
h-rcnEiani-in long Ik-vbi ot inicrcsr Uy maEi? 

2- U'hat ii the '“pi,’vjple’« lielni.vphere 7 WItat is its 


rck'itiFai tri the "kind lKimisplicrc“'S' Wliv Lfiis re- 
iatmnshfp? Whru faction of Elie wiirhrs inhabi- 
laiits live in die • fiemisplTf^re ? 

\Vlfciil is the prnhahle tntal Wi^rld popalatlnn? 
How diKrS the probafile average dL-nyity uf w-orld 
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pnpiikHnn Cflmjkii'c with Hint oF the Vnitird 
Staltjs? VVnTi ihivl nf ynuj Sintf? 

4. How iht' pckjiulLiIjiiu oF Aiuslnliij rampn? 
in 5Wt* wills iImI nf prt,'AV; 4 f ToLvo, Hmy 

di">es tht; ol iLlI Soutli ATcu'ricii ciwsi- 

pure lliptof tlU"^ fniif iiiiiJ[i iHlilllcU (if 
NMirit wiL^f tilt" prewar ptspiiliktioii of Tokvo? 

Ij I he ]^>i[>uhklkHii of Smith America? Of 
Saulli Airieficii ^uth of [fit e(]e3LliJir? Of tl^e four 
main wbndK of Jniklh? 

5 Wljy yre thr liiiid.% of I tie S(kMth(^m Hcinisphi rt 
■So imiclk fi?5s iletisfly papisljtfd than ihcK^i- nurth 
of the e<p<oltpri* \Aliat i^larK1 lti ihe Soutlier-n 
Hemisphere Eiiit^ u Ti t-n' d(?is^e pspuhiiioii? \Miat 
IS the tolal pepiiljitloEi of tikis i^hmi at iwest^nl? 
fliiu' nipidly is its pipulaiioii increasing? Who 
owns this tsTiind? 

G- State two ouEstiindiTkg ns|HMts or Facts of tlie 
wnrld'i pjpuhktion dintrilnithni. H^nv dn niti^ of 
pkpiilaliulL kicreiise ocpnipafe with population 
dii^^tribLjlJou ns ie.'j:;ard-'^ vnriuhilitv? 

7. For how 3c?] I g u prind hus man been estahlbhf'd 
on the earlli? What evldenc^e Iliivc w e of tliat 
fact? In wlml tti?cis of nut oral -neE rings did man 
pnihahly have liis origin? ^V'he? 

H. \\'^hy arc EropiLTiJ higliiandN preferiiblc to lEie ad- 
iaueot ImvlaticLi for lioimm hrthiLition? From 
what hiitkd leaps dip such highlands snlFej-? Why 
arp* lisnjhlaodsfiir Imm the ei|ualiir relatively li^s 
de^irahte AS a llcjioe lor Toun Ehitri tJkuSii of dke 
tropics? 

9. LaM-atc tbuSo ports {pf the ear Eh whith aw most 
densely pcipuloted tcwKky. \^'hkl] of t1 lesc li-iive 
boon densieFy pppnl.iit(-d For ii Inng p rinKl oF 
lime, and wliieh luive !H■CN^tne densely inhcifpiEed 
rikther recently? 

lO. Ilow d*tCS the dhErihistion fjf pipnhitlnn shLiwn 
in Figr 5 Suggest that diFTikSion qf pipulyLtiuii. 
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protahly (x'diired fit?fTi 5i!!ii*ral rather than c?rM; 
eenlerP 

E1. What drxes Ehe presimt di^Erihution rif tike world s 
popniarion reflect, other than ihe initial deskro- 
Hklity whkii InEueneed the first Orcupotinn? 

J 2. Whosk did tensuiei of pjpulatJon begin to attain 
n Fair deip-L^o of actntrac*^? Why was there fre- 
(jUL^it oFjjec.-tion to eistiiTkeriiiEiqns of population 
prior to tlkal date? \^^hy ate eoimts of populiLtion 
for limited obfeetives, sueh as clftonikisiiJig tike 
iikeik of Tnihtury age, nos'elkabto as a basis F<?r 
f^tiinating tolnil pkpuIilEion? For hnw large a 
Fraeliqn of the World's total populalkjii do wc 
ticjiiv Ilu^’c rehilble ceissns data? 

h'^. Wiint pan of the United States is tno.sl den'idy 
popobted? Wfkot supports ihe p>pululic?ii in tliis 
part of the eOLiOtfy? \\'hkh one uf the slater is 
most densely populated? Mo^l ispiLfsely popn- 
Lkted? Mlierc is t!ie center of populotinii oF the 
United States Joc-ated at present? 

14. W hat is uie-ant by *^rural popublinn”? VMuit 
part of the United States jupjiorls the ditisest 
rkind pcipulnthm? Why is rural p<?puIaEEoti so 
dt^nye north of the Ohlu and east of tho Missis^ 
-■iippl fifvoT? M'hnt three areas on the Wes! Co.isl 
lliia'e relatively deu?>e rural popkihktlons? W'hy? 

15. Wh.lt is Tueaikt by *^biitn popnlaMon'’? In what 
part of the Unhed States is fi^nn population 
di-nscsl? \Mky? Whktl makes tile deuj^ fdkfoi pop- 
uhLlionuS of relati^'ely poor n.|TTJcultiiral areas in 
the soiclheosteni states posribfe? 

|G. WlkV b ft diHicuU to pR'd.kt ftitnre pnputat|4ins 
fcpr definiti? areas witli any great degree of om-- 
cLimo? \S1io was MalEhiss? U liikE did Iw pn^k t 
flj Eo the fulure for svorld pipuluUnn? fae- 

Ei>rs h.ive come into play of Isite Eo eliange our 
%"Eews as to probable futuxe populaEjnns? 
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CaTr-Ssiutitkas, A. M., PaputMm, On ford Loh var¬ 
sity Press, London, 19£L5. 

This bcMik of 1EI small paijes, thongEi published 
some years ago, affords an inEerestiikg diHCELSSiuri 
iif pupnlation ElH‘orieJi+ cereioses, and other prob- 
leuii rolatfd Ul inrpuLkEikikn 

riioTupsoo, WaiTi^n S., Fopo/rtifon PftMrmit, Mo 
Crawdlill Ihhikk CikEnEianv+ llku.H New York, lU^lO. 
CJkaps. L H, iw Vllh XUXUU XlVh X.\IL 
Tin's book h an ioclusii'e |krt.‘*eiit.ktion eovering 
mast of the prohlcmit of poptiLklinn^ Some far le- 
nioAv^d frMiTk the Sr Id of gt*fsgrapfky. TIk- dgld 
chapters LLstc-d, out of a Eukd of iwenEy-five, are 


the moNl dosely relaled to the dlKeossioa of popu- 
latirkii in The and Mgiu 

\'iilil de hk Bladke, F.. Fritwiph^ of Ilumun r>egrdh 
pby, Henry Holt and Quupanv, Ine., New York^ 
i92(t. I^art E, Chapjt. 1-VL 

The firsE sis tdkkipters- of this geograpl?ie elassie 
are devoEod to a geiMTal survey tkf ijiequatiLiefi anti 
anoiTialies of pc^pnlat inn distHbuhon, gmvtii of 
populalioTi dji.’-n-sjEVfc and K?inu cf die major agglncn^ 
era E [nils of the prt-nmL Tlkiji disciULSic?n is Suppt^^- 
Tkieiited hy certain inferences and (."ondusiurLU Tin? 
student siilJ Bud It very' stiggeilive reading. 


Chapter Three 

FACTORS AFFECTING THE POPLrLATlON PATTEllN 


V^rhif^n in Foprilation Demihj* Pri^vlnits 
coEisiderdtioii ji very mneven distiihu- 

tiaii of irtsiti 0\ tT llie liii id surface of tht" tart It, 
SiTice regions u hicli iiri? u>ta {lty\ tmi tir Im 

ctjld uEFlt only limlttcl etonnmic opportunity* it 
is easy to iiEi^Ierstaud why tliL-y :^ip|>c]rt fv\v in- 
liabitauts. except IcMi'ally. 'rhefo, water may olfer 
the pEKK:^i3iiUty of ]jroStable irrigation in tlry 
aneiis; plintatiEm agriculture may bring limited 
acreages of the hot and hiiEnicI tropics intt) pr<i- 
dlictis'o use; or valuable mim-ral in anv 

one of these cliniiitteally handicappccl regions 
may tempt cNpIrsiiation aiifl settlcmetit of Nome 
densitv- 

Even iti rrgiont; of i^insiderable and aj>par- 
cnlly sdmilar natural opportunity^ however, popu¬ 
lation densities and et^Jiiomle activities are often 
unlike, and LKith are mabject to change jn msy 
given an™ with the p^uisage of time, Tlit^ngh not 
alJ the causes for tJijs are known, SEirne are ap- 
partMilly re^Einsiblc^ at least in part, for sueh 
diffcrcnct's, Outstanilli^g in this list is the stage 
of man's devclopiutrnt, which alFccts enwonmen- 
ta] values and tlKTcby human choice- 

Thr EncironFin Pit ofid !ix Function. Tliere Is, 
of coEirse, nothing alKnit any envirynmenb even 
one olIeTii^g gh^at natiira! opportunily, v^hith 
cliNiircil cither a dense pipulation or hEimnvn pro¬ 
gress. Thus an area may be potentially able to 
(support large numlHirs, yet Im^ lint sparsely ocen- 
pii'ti. will I I be inhaliitants only a few ?ttep> re¬ 
moved frenn sawagery, Thk is li«:eausc^ the en¬ 
vironment only oScr^K fipporUlnity. If greah a 
large number of people can Ijc suppEirti^^l, vet 
few may chixise to live there; again, the pissi- 
bill ties for many prolitalile economic activities 
mwy exist, but the numlier acwptt^l will be 
small, in other words, llie envirninoient is a 
jutssivL\ not an active agent; it permit but it 


does not compi L For this reason* there arc parts 
of the earth's surbiee ^vhere imturul conditions 
are upporently .v^^ti*facto^y^ yet popnlalion Is 
nevcrtlieless sparsCp and developmeikt is hmited- 
Enviroomenl, tlien, fnnctlcJis by offeriTig ijreat, 
mOfkTate, c)r even severely restricted op|3ortuniEy* 
thus modifying the range of the i^lfeCtivc diolfc 
of lioEh the indivi^lital eitkI tlie pE>[>ulation group* 
The Environment and Man's Economic Aciw- 
iiics. Tilt: operiiiUon tif enviruiunent as it affects 
mLLri*^s cconcjmic iictivitiex may lie illustrated by 
the following exanipk** I'he climate* soils* topog- 
rLkphy, natural drainage, and other phy ^fical con¬ 
ditions of the Ohio ^'alley are in general favor- 
idilo for agricijltiircr Hecvinse of this fact, settkirs 
flockeci to the region late in the eighteenth and 
early in the iiineteenth ceuhiry* to take advau- 
tage of tbii: iippirtiinily' for goiiifiil activity. 
After Einival, they were confronted with the 
problem of what (.tops to pliiiil, fEw they bad a 
toONich-rablc list from which to make a srdection, 
in addition to a clw>ice of ajj^cultur.il practict%^ 
to l>e fo!lovM:d in greswing them. In tln?rr fnitiah 
crtiiEULHiu^ Ludiefs coiRcrniEig the climate* rciJiilt- 
ing from acraunLs by many writers. incIudiEig 
Jefferson^ prtidnction of cotton, rice, and indigo 
was innsideicd to be pissiiilc, even north of the 
Ohio lUver. In fad, tot ton was Eietnallv growrj, 
tliougfi nut successfully* as far north as Viiiccrmi-s, 
III SfiuEbWestern iEHtimiiip 

To- attract sc E tiers from the Ecist and Europe* 
kind companies fostered this lielicf id amt the 
eliriuite by advertiistug the niiusuiil possibilities it 
afforded for agriculture. For many years, ihere- 
fore, sittempts were made to grow crops which 
tlie environment did not [wrniil to be produced 
to advantage. Even as late as 18S0, for example, 
cotton was gnnvtj in many parts of Kentucky, 
despite the climatic limitation. Today* however, 


FACTORS AFFECTIXG THE POPULATION PATTERN 


tl has disappeared except along [he Xllssissippi 
River, in Ftilsen Qjiinty, for eKi^rieiiec Kis 
demanstrated that elscM'herc the frcst'lree 
is too short for ils eeoiimiiic product ion. 

After eSimillation of cotton and sirniliirly un^ 
suitable crops, a relatively short list from Avhich 
to make aq effective selection remainedi <xirn, 
iivheat. Oats, barley, r^'e, hay, potatoes, and sev¬ 
eral others^ any OTie of U'hirh coiijc] be grtnvn 
more or less pififirably, ft w ill Ise noted thut the 
enviroomeiat limited tlie range of ihe effective 
choice of crops, hut that it did not deleitnTrie 
the specific crops grtivvii. The individiud farmer 
decideds first, that he vvished to engage in agri- 
ciiltiirt- and. secood, exatily vvhat crops he would 
grou% by csercise of his o^vn choict^ It is appar¬ 
ent that, in the fitad analysis, the exat^ fK.'CT.ipa- 
tion$ followed in any given area are determined 
by human clioice, either free or restricted, wtllifn 
definite limits imposed by enviroiimont. Thire^ 
fore the eiivironment fs a luniting factor otily, 
Jl is erjually apparent that ntitlyiT form of gov- 
enjmeiit nor any ntiier fadtir can ofFw't 
pletcly the Imtiditups imposed by a pior natural 
envirojinuml. Man cannot ''t^inpier iiutnre" hv 
legistLkti[^Ti or othiT^'i'isej bn suceet.'dx o^nly iiLso- 
far as tie adfiists his aelivities to pndit froin smU 
opporliLikily as nature .ifffirds. 

The EfwmmmrJii mid PitfjitJuHon Dktrdmiitm. 
Where man lives, as ut-ll as liow tie iikakes his 
living, is in large part a result of exvTcise of 
clioiee on his part. Tills is l^ecausc he is able to 
mi^ve from place to phiee, except as physical 
harriers tiiterpnsCs or the more formidalile oli- 
Stacies of gm^emmenlal restrictions interfere, 
'riicreforc Cmigratinn is Common, many persons 
leaving their liomchiiids to seek their fortunes 
in distant arc^is. finch a movement was rcypnnsi- 
hie for ihe pheiiomctinl griHvth of popuLitinu 
which occurred in the UnitcNil StjUes during the 
long pericK;! of unrestricted imiTiEgralion. whi-n 
many ttidi^idiials anci familii-^loFt u estiTn, muth- 
em and eastern Eitrop<« to c<mie in the United 
States, These movements of kith individuals .mtl 
groups are tnotivated by what is osntxuved to he 
rilher a lemponiry or permanent improvenieikt 
of njipnrtiitiity, to he st^nred by u chai^ge of 
location, finch movements produce mans' minor 
alteratlnnsi in pipiikiHon dfsiribiitfou. and o<jea- 
stouully rxiajOT changes as well, togetlicr with 
iTnyxiriLiiit mficHficutinris of ettmoniic activities. 

Acennipaiiy tng such movements, e^t'ept those 


of miimr or temptirary ehiiraetcr^ either absorp¬ 
tion or displacement of enjtier oceuptints of the 
iire^s invaded tuFnnally occurs. This has hap¬ 
pened many times in the past, and it likewise 
oftexi follows today W'henever advanced popuJa- 
tiniis take over a comparatively inideveloped 
area at the expense of prfiuitive natls'c peoples, 
fn oiir own cuuiiby', for example, we have dis- 
posscssetl the North Amerieau Indian of priie- 
Uv.My all his formerly extensive landholdings 
wit fan corn para lively recent ycLirs. It is apparent 
tliLit man's choice as to where he lives op<.Talcs 
subject to certain fin^lEutions, one of xvhich is his 
aliilily to hold |jo.ssession of, or to ,sceurep bv 
force if necessary^ the area desirccL 

Gnvmtmcrtt and Its Effects on Populotion 
Dl^irihufUm and Eamomic Actii^mes. The cifh 
eicney and form of govemmetit affect Iwth popu¬ 
lation density imd kind and degree of erauomic 
ilc\'elopmcnL lustiLbilit)' of govemment makes 
lor general tiuoerlEtinly as to personal security 
and the undisturbed possession of legtLiinately 
aci|uired propertv. It hkewtsic lends to prevent 
inimignition and rexlrict development. Lnvs 
limiting emigration or immigration interfere with 
the frct> movement of pcipitlaliisn. Totalitarian 
governments inter Fore w ith Uah fre^ [him of 
choice uf ^^■he^e to live and occnpatiiai. How- 
cverp tliough growth of pipLilalion and prrigress 
may he encouraged, retarded, or even prevented 
by mnvixe or pnnitivu Irgtslation, prosperity can- 
not |je Lkttained by giwernnuuit alone, 

Tiurefnre, wlum diff^tent parls fff the Unitetl 
Slarcsp or even of individual stales, arc compared, 
differences in degree nf priHjress arc found which 
are considerable^ [iHnigh perhaps^ mit so great as 
tlwse for the world as a whole. For example, in 
wjme of the more isolated regions of the southern 
t^kntetiiporiiry tinceslars,** 
people w hose ways of living have altered very 
litllc since the dny.s of the American Revolution, 
still lead an essentially pioneer type of existence. 
rliDiigh they are of the same ptipubtioji stock, 
nnd have k^eti suhject to the same la^vs as have 
all |vu^ple in the ITjiited States, they have oh\n- 
ously not profited greatly from the gos'cmment 
which may luive contributed in .wane degree to 
tlu! progress and prospinity of others living not 
far away. It k apparent tlml legislation alone 
will produce neither prosperity nm progress. The 
most it Cun accomplish is to stimulate enterprises 
the worst, to stifle ln^tiati^x^ 
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I'lK, 9. A MimnlJiiu h\me ori Hrunck^ u tributLiry kii tUu N\>rlb Fi?rk ni tlu^ Kl iklii^ky 

flnL-r, m-itT lliiKiu-cl. f'rrn- Ciitiiity. Kmhit'IsV. Durhi;|T i\tf. philit't-E' |K'rir>iJ iiiid wills piniK-tT litL^ndariJH uf 
livlMg, xvlitni i^spuljithPtl w^iis !!^p.ir^r aiul RiinK’ w:is ;hliijrkc];i[tt, tlit^ TnH-iilitV i.!:jiiyid4.ic'Ll l!is.urc>d hy 

nuhirr, fur it iill[srcJi-d fcwxJ, \v;iti"r, ImA, aiid biiildii]^ inalrrisd. Unclt."r the idiun^^ed eun<HtlnU& ni ttHliiVv 
hussy^'ev^T, witll iMujur defH'iJfletnv csu lor ^iupi^jfL EiHs In Ticj tuliprer (nu'. Tlk* uTily land pciNNihle 

of I'ultivntHsn u tlie Hm area in ihi? fon^^niiJiid, in utim; the Ut-'ltb in the h;H kcr^Mnnl, in llif S]f capture 

by hnvt sufTrrt'd Nrs M-^-i-rely Ireiiu ern^inri that priM-tk-ally iio snil R-mainhi, aH hinii Isniklitips art 

^hoMu, TIhi house h of log einiHtrm-tinn, with r<Ksf of liiiTKl-splil sIsingTes mt\ ddtnnev of siintktone sUhs, 
laid witli hsiid fot tliortfr. To the left, im tfie of the trec-ciiierrd slopf', is. tlic funiilv bitnirkg |Tr[sund 

witli ths msirkerri- Tlh^Ni' u^irks of tiMm fonuHli I'i^ible I deuce tlmt, ihriLLbtl] earlier t'oni^idjiinHi desiirolile bv 
the pkioE'er, tliis is todjiy an aren ulien^ stLLi]diird.K ol Living fine jow, Ltnd ill ne^kJ of relinbJlLlLition. 


LiiTipfnffopj of flumnri C/joice o;rf/ fhc RcwUt 
of Chnic^^. stmt's ehotcc^ ripemlt?4 ^vjtbit^ 

limils Imposed by environment nntl gfivenimeiil. 
ff these do not restrict ti>o j^ently, nnd choice 
is wiwr, [Iie: iif I ho inr 1 i\ichia| will vary in 

proportion lo pc^ssiisilities Ijv }ii5 iiiheriliiTict.^- 
if it IS nrifortiirijite^ be niiiy i-vt-ii Fnih di^fipite 
bis abilities. l1ie fact tbal eertaiTi iocli^ridnals nr 
popnlutEOn S^tEJops live in Jireusof their ohti s^-lt'C- 
tioii, and methods of obtaJoirit; a lis'idihsHal 

of their owii elioier, thwjs no! prfR-c that tlie aif?ias 
cliosen ^vftu the lipst available, nnr that limy an* 
being used to rna.ximiiin ailx-'anta^fj!, 

'rhtijt it Is pmlpahle that S4iine people in your 
own state are living in poor ares^s. or u lure ontv 
a b;irc existence b ^eciirctl by fidloM-ing an uii- 


\vija;> on-thixl E>f ohlainhig a living. Tlivse are ibe 
SO-C^illf^d ‘"Imckward'* parts oi lla- sinU'. or areas 
ill neculol rebaLnlitaEioii, which fref|iit ntly tinmans 
no inon." thmi clFcctivc use of eidsfiiig Imt neg¬ 
lected op]wirhinity. 

Eitvtrotimf Uful C/i/mgr find .XfriPi. Xrilher the 
pbysftal nor the rnhiiral cmviromnrnt ever allajiis 
a condilinn of slafpjlity, [>iirEng the nuire remote 
giadogit-tl past, earthriniikes, vnhaiiic eruptioriit. 
ffoodsK and otln^r plii-nommia of compLir.ible ratik 
Lind CMliistrophic t hiirjicteristies, p!nN' ttu- proc¬ 
esses of sseatiirring, ihi^ Lt^mpetition of life fnnns. 
and olhi'r agencies whicli D|!!erELtr motE' slriwH'' 
and less spL'Ctaenlarly. siEirked L-sther intermit¬ 
tently or cviiitfnuoii.sly to alter (he plivsiiiijiioinv 
nf tlT^- earth's stirfflee. With the advrnl of man on 
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Hie scene, clinn;;cs from [he operation 

o\ tile agencies over which he Iuih little or no 
LTJiitrol, such as ^^ao^ls. eoiitinnech often iit an 
accclerntetl rate. ]iii at]i:!iEjorh, otlicrs were pro- 
thiced hy lu's attempts to live the op|>firhiTiitics 
fJFiiriJc-ct hy tlie imtLiral ernirniimei^t ns a basis 
hir suppcirt. Same al iltciiv changes were iilmv; 
otlit rs were rapid, ;is ate those caused by tlie 
rtgem-ies over which lie Jias shgh*. if anyp coEitrol 
However, their aggregate effect in modifying the 
ciivironnicnt, and in cither iiiereajftng or dt^creas- 
ing opfwirliuiity for mam has, e\er the periuil i>f 
liLstnry^ commonly Iwn much greaier than that 
pt i)dnoc>d hy those agencies which fiiive ojx-r.itcd 
limlh Indore andsubse<jipeTit to his appearance on 
the scene. 

During the carliVr pernul of mao's existence, 
Iiis nnmlx'rs must ha%’e tH-i-n fevv, tfie areas he 
occupted small, and fiis efforts tn obtain a liveli' 
htKuJ cnnfitiE'd to a lew activities, so that the 
tilt III of tlirir effect on t!ic natrnal envirvjoinciit 
must have been limited. This eonditlnu persisted 
for tliEmsands of years, or during that time wlu'ti 
man was but Wely distingnishahle from the 
lower atiiinalN, win ti \m capabilities btr cruising 
extensive chiinge w ere restricted hv lack of facib 
ities for tlieir proilnctiota As he advant i t] lhL•v^Jnd 
this extremely priEnitive stage, hruveyer, Iijs abiL 
ity to effect diaEigo of jjiipirtance sucreased 
rapidly; and^ the more advancv he nKide, lluj 
greater tlie change he prodiH^vd. With I he pas- 
sage of time, tlicrelorc, iMilb adviiUEa;, and (jhango 
maile pissilde by such adv.iJ](X% prricecdcd sit xi 
Ciaitintiiilly atTcltTiitod rate, until today man him¬ 
self hr ihrnugli hh varied iiotivitics, the most 
ifiiportimt single agent in causing niudfficatLEin of 
his emvitoiimvEit, thcrchy imposing new limita- 
tinus on tliu range of hh effective choke, 

Sffjgc of Dt'tclopmetif Ejpifi Fnn>tfiJun..rU^d 
Vahii'S. Areal diffcmnEiahViri rdten results frojii 
difftTerices in stage of develop incut uf pipul.itiEiEi 
gToiips. Thus regiEms of apparently csstMitinl 
simtliirity' of natiiral opportunity may l>e nniirk- 
ecily unlike in Imth popiilntioii dx^nsity ltihJ (he 
Lh.uaeler E>f tliEak cttmnmre activities, if inhaEnted 
ljy pipnliitiutis of fl if fere] it stages of develop] UE'ut. 
The coEulitifiris in any given area may likewise 
cliatige with the p.issage of time, prc^caiting onn- 
Eriisti' similar to those* obstrrvalih* lietv^mm thffer- 
out regions at a given timPK as pipnljitjons nf 
dilFcrent stages of development prccinpE the area, 
ur as devclopEneiit occurs witluji iEs borders. 


This results from the fact that Ijoth actual and 
relative vuliios of the various envirrminontaJ fac^ 
tors of xiny given regitm di^^nd in large port 
on the stage of dcvclupmeiit or the cidtnre of its 
iiihabitauts. To primitive peoples, for c^caEnpIc, a 
metnUic mineraJ such as gold is of slight worth, 
except 5is its color and luster rnay intrigue thoir 
interest. Therefore its attraction to the more ad- 
vimecd w hile races is frequcuEly incEsmprehensi- 
ble topopuJatfon-; of a Imv stage of development. 

Even Hflcr considerable advance in civiUzation 
had occurred, many rcstnirces at present uf great 
importance in Uah otir daily life and indnstrv 
wvr<? considL-red valueless. This was true of an¬ 
thracite, or hard cOid, known as "stone coal" 
bi-cmisc of its hardness and appearance. Ttiungli 
cumbufitibk^ it could not be burned alfuic in tlie 
heating appliances then in use- 'llicrcfcre it i.viis 
of interest only as a curiosity, not as a ftick and 
iivas thought fo have no econoitiic impE>rtance. 

AnotlicT oiitst:inding example of change in the 
relative importiiuce of a mineral is 4ifFnrded by 
pctroleutii, W^hen first puEiiped from shallow 
wcHs, it svas of use vhfeffy as a source of kero- 
s<mv. Gasoline and nlher ligliEer distinates w^erc 
Ellen of much less vahie, riiice the iiuirkct fcjr 
tliem was liniiEc-d^ Only after hivcuhVin of tlie 
internal cotohnsEinn engine, and the large-scale 
prodiiclion of automobiles, did gastiliTie find a 
ready sale jti large volutne, ToElay, how*t‘vcr, 
tlsoiigh id such slight ecf jisomic sigEiifieancc at tm 
Ciirlicf stage of mans dcvi'lopment, it plays an 
almost iiuli^-pensable part in our daily life and a 
mure and more significant role in world Eiffairs, 
Peacetime pursuits uxe it; wars cannot lie waged 
cfFecth-cly without It; it is so impi^rrant that it is 
asridtaiusly in mzmy parEs of the wmld 
by all the great limw-rs. Yet. less than hzdf a 
ct ntiiry ago, it was cmixtdered to Iw of slight 
walue. Tids illustrutiou nf alteration 
in thE! importaticx- of a single asset of the environ¬ 
ment could tie multiplied many times, and tlic 
future holds simiLir^ liiough unknown clianges in 
store. Such ehaiiges in iht? actual and relative 
values of eiiViroiimcnEid factors niter regional 
Eipjxjrhmity and coiitribute to the cvolsilkin of 
lu'w patterns of sire.rl differentiatkan both from 
place to place at a gii cn time, and within a pvvtt 
area from time to lime. 

Chiin^iug VicicF of Environmental Valms. 
The iiistory of tlw’ past affords many examples 
of difrerence In inim s evaluation of a given eit 
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vironmcfit* for exampU\ aii iritelli^ci;l Ktitium 

oi the p-rioct wbeti Bume duriuiUiU-t^ 
Meditemiiiciiii ureus had heen asked whul he 
ihtniglit of the po!s.Siibility uf diretlopiiient of m\ 
importafit civilizalion in Great Bdtaii;, Cemiaiiy^ 
i>r ihe Scanditiiivism countries, lie midoubledly 
^voitkl have stated that il would be almost iiicoie 
eeivablc, for the.-ir dense foreiU, great s^vajpips, 
and rigorous climates staide it an improljability, 
TudLiyp i'udi u reply seems uliriDSt absurd, yet, at 
that date, the opinioti whs intelUgcnt and intelli¬ 
gible; for, at tlie then'Cxisting stage of 
ndviincemeiit, hv could not wipe effectively with 
the environmental am dilions of those northern 
regions. Thus it apjieared that they were dsManed 
to a permanently low stage of development, and 
to occi;panty for all lime by ""barbariair popula- 
tiniiSn The Bomuli cStizi-ii ihiiuglit of such areas 
tnueh as tntwi penpli: think of the polar ruglotis 
Indav^ as canes of penniinently bw possibilities 
and development, 

MiieJi lakT^ but still long agjd, during the earlier 
period of colonial iK.'aaipation of the Ncirlli Aimiri- 
can amtinenh various objectives niotivated ex- 
pI[‘trHtion and sctllcpnentH Today+ how'cVer„ (cw 
of the oppEErttmities then thought to be alhjrded 
by enviroiiinent bulk large in detcmnnitig mans 
cIvuhh:- of economic iicSivillcs in the aretes wiiiLh 
attrac'tcd early Spanish, PVt^tieh, and English 
Htleiitlon. To the Spaniiirtls^ llic New W'nrltl was 
a iiaid of alinikst fahidmiji weallb; the major 
attractions were the suppskse^ stnrcs of gold, 
siUcTn and precinns sioiies; and the presonfe of 
such inirattilous rcwHirees as a fouEilain, the 
waters of which svauld restore youth, Tlit?se siip^ 
pill'd the incenti^Cj; wliich led Cnrtc?-, to invade 
Mexico^ Pi/j;irro to ovemm I he empire of the 
Incas, and De Soto and Ponce de Ivt^tiri to explore 
the sotithcastern k'rnted States. Tine French like¬ 
wise pt'iiiftrated atid (xmipied ifie Cnnndian in¬ 
terior to carry on activities slifFcrcnt ffutn those 
u hich tixlav supply the bnlk of the income of uur 
neighbor to I he norlh, I'lnis lliidr luttTrst, aside 
from that proriipk-d hy missionan' w'as 

mostly in the fur tradv% not agricuhiiral pissr- 
bilities. forest^ and miTseral wealllr, all of tlie latter 
now much Jrtoro im|wrtaTit in the cwnonhe life 
of the Dominion, Similatly, English occupation 
of the AtlLtiitEeseal.Mjardof the United States svas 
l>asetl On coEiooived agricultural opjvfkrOiTiily 
which has for many years been known to be 
practiciillv nonexistent in nn>st of ihe orcas of 
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tsirly si^ttlement. Therefore iiuliistrial develnp- 
metit has ulmost completely sup^diinled agri- 
I'ldtnrc fa many of iheiii, as a result of our 
cliaikged view of, and LEcliial change in, environ- 
mentLEl opi^orlunity. Even w here industry has uul 
appeared, many of the ciirly larm.s have re verted 
to forest; for experience Ims (binoListrated the 
fuUlitv of allenipting mtsst lyiHS q 1 agricidtiiral 
production on the jioof, sandy s<]iLs oi much of 
iho southeastern sealioard ikccupied by curly 
English cobuLsts, 

Change of xievvs with respi'ct to the relative 
cTivirtmmental values ul tliflerent an^ofi ctinliiiued, 
not only diiriEig the Coliuiial Inst for many 

ytMTS ihereafler, down to the present day, Foi: 
example, b 1S67, itt the Ihue of the pLireViasE? of 
Alaska, long Locwni as “Scward's Ftjlly.” inEiny 
Intelhgeul indi%iduab tlaiught the c^i'ienditure 
iEivolved tiiovisc. Tune, however, has proved the 
|>urcluist? economically sound, and hti outiitanding 
example of a profitable hEVi^stmeiit. either privirtc 
or pEiblic; fur the purcimse price of $Tjnn,tStlS) 
has idready been returned nearly three hundred- 
loldL Further, strategic aHisideratioiks alone 
wonUl trrfby justify aeE|ui5itiiin of this territory; 
an nutpoEit oti the great circleT. or shortest route 
lu eastern Asia. 

These changing views with respect to Ihjlli 
act mil and ir*,-lalivc desirability of ihe eiiviron- 
meiiU of given afcai arc sometimes related in 
part to actual clianges in environment, but at 
Uvest as often to the stage of man’s iLdvaiiccincnl, 
To illustrate this fnet, the limiting effects of cn- 
viroTimerit on populations of different stages of 
development will be ctuisiclered hriellvK 

Eiie^roijmcnt mid Frnnf/irc A/nn. Primitive 
man is much more limited by the local envirotE- 
merit than is civilised man. This is l>ecaiise he 
must oblain every thing he uec^s From the area 
where he lives, or its immediate vicinity+ There- 
forr Ite must construct lus shelter from w'halcver 
is available near by^ fitushitming it from Elriird 
nkiuh or suii-drii*d brick, if no more satbtactory^ 
nialcrial is close at h-auh In ximilat tnanner. ho 
must make his clothing From plnU^t Hl>ers or anJ- 
nuil skins ol>tainablc ici llic hoEiie :irea: and hiH 
IekhI supply is abundant and varied in kind, nr 
scanty and kicking in variety, dep^-nding on Uh'uI 
rc.'rfsurccs. Even his tools and utensils must be 
devised frtmi wliLitcver iVie inuardEate locality 
affords. Every’where, therefore. I be en^ircminent 
of the hfjrne area imposes seritius tcSfrictjuiis on 
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Fkl Uh An uJ iiLi.inrj|| lii-ranEy lUitl uii k-nt SA^EElng fnr pHinwr iKciipiit In the V'alky 

nf GTViLvy CjViAi. MiiTbn CjjinLly. KisiEutky- Flauk^njj The ViiTk-y nti ritht'^ side, tliL> steep. EoT^t^^^ 

slopes of l}]uek iittd Frne llUMiinEjliliS SiippIk'J fuel, building ni^hleriLil, ;hiid. For nLul}' ye^ir^. guine, Tlie level 
land atnng I he enn'i; Lilfiircli^ pajHtisn^ and the iippriiTtnntly to gxiiw mni. Springs unci the uri'ifk fiirru.shed 
Water fur iluniestle Use und fuf livt'sEoelc. Fnji]i ifii? pnint nf vieve of the phmetT of 11 tl earlier prHod, this 
wMs an area of opportunity and promise. 


p^jpiilotions, vvliicli pracUct=‘ ftJEiipk te or 
4'ssvnhal !iidf-5idficiei3ey; that i,% ilt.'pniul eritirelyT 
iw for the tnost p4Ut, ort theii" ow n ei^ertifins, and 
the fesonret^s of the home regiuii ur Jiestr-hy areus 
tu tl^eir ni^edjiL. AniOOl^ sueh ^aoiinlLLlioM^S, 

the relative desirEilTElity of arests i.s Tie^'essity 
deh^rinfMi^d a linnet onfirety hy the tieftrta? oF self* 
snlTiciency injide po&tjbh.^ by thy itatnrLil Lundron- 
meiit. 

Thr Earlfj Arnfrimn Pioneer and Eorfroopnen- 
tfii Among the earlier picinerrs. as s^lh 

primitive pt>|nitiLr]oiis, thniigb in les.st^r degree, 
(be pratlice of self-^iffirleiU’V wits generab In the 
i-arber bL'tlftry td the* United Stales, h^r i-san^pk*. 
the soElli^rjt sve.sl of tlu' AppatiLchians svere cut 
off from confaci; with the Allatitic sealM^ard by 
fori'sEetl (erpographie Ijiuriers, Asilbniit bighw nys 
other than pwir frjiils. llms only si few arliclcsn 
sti^all ill bulk and high in value pjr unit of wcighl. 


coil Id )tv l?ronghl in from the niilsidi% c^vti had 
the pioneers possL^stal Elie moans In piirchiLU' 
them, which was gencTally not I he case. There- 
inre es.senliid Kc'lf-snliiciency was ihi' nik% Fi^od 
svas olrtained locally Isy limiled tilhigc of the 
soil, and by hntiting and fislung; 5ur|)lus com \vm 
convened into whiskey. Ilnrises and otlier hnihl- 
iiigs were of ksg coEi.slructiniu The forest likewise 
offortled fneh ttippirl fnr domestic animaU such 
a.N sss'inc. and the material for mahing fmde 
fitniiliire. Clothing iviiji made from tlie skins of 
aiiii¥Uils, ati<l from y.nn spiin and woven kilo 
cluth by the pioneer svotnenx Light vtras fiimislTed 
by handalipped candle.s or fliircs. aitd nio.st of 
I fie minor ^vant-s were simibrly .satisnc^d from lt>cal 
resritiroos. 

During this perloii, ihi' pioneer judged the 
rcljitivu deslmhflits' of area.s cmi the basis of 
svhrthrr flK*y pc noil led attafrimmE of r^samtial 
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sfif-sufficiency* A region was preferred 

ti] one wfcthtnjl trees; one sdKninding in game to 
one thill did not olFef s\ich a saaree of RmhI sup¬ 
ply; one with springs and .surface streams to one 
laeking those assets. If a limited amount of cni- 
tivable laud with fairly productive soils was 
avaihihk-n It sllffjc^^^d for the pioneer crop, com* 
Only with increasing |>opti1.ilion did topigraphio 
iJini Cation of productiv^e area become important 
Hie t^arlier pioneer settlemeut, therefore, \v;ui In 
fnresCed regloiis bordering stream coursfi; the 
Hal and fertile prairie grasslands of the inter- 
stream areas 'i^ cre not oecnpkd until much later* 
^%'hen changed views as to their relative desirabil¬ 
ity prevaikd. 

V^ieif.j of EnvTionincutal Desfrfj- 
Willi niai/$ incteasing advaiicernent, and 
piirticularly with improvement of itiF^aris of trails- 
p{)rtalion, criteria for jutlglng relative ureal de¬ 
sirability have alteri-Htl Though it U Still tnic that 
a region pa^seiiting diverse possibilities is more 
desirable than one where opportunity is hmilcd 
to a smaller number of choices of possible pr< 5 fit- 
able ecoofimic activities, the latter naty today 
be of much greater impfirtancc than it was during 
varlh'T pcrisKls of hLslory. I bis is largely becatise 
of the prjssibilities fnr cKchangc inaugurated by 
Diir 111 rale m system of traiispirtation. 

This present ability io eTtchange iTie prralucts 
nf one area for llrus*^ of another has led to speeial- 
h-AUm uf elTort and prodnetian where most 
( F^^'live* except as the denin; to aOain national 


self-sniRclency may interfere. Ft has likewise en¬ 
abled the accumnfation ot skills in spcciali'^i^^l 
prodiJt'tiota iUid material additions to the world's 
supply of goods, Injlh hi kind and quantity. 
Scarcity^ a coiHlition fnst'pmaldt from primitive 
and earlv pioneer methoch u| ubtaiTiing a liveli-^ 
IiikhI. make for Httle to difitrihiite; abLUidanciv 
resulting from man's effective pruducti^m [n the 
ini:ist favored areas, has resulted in a gii-ater sup¬ 
ply ot material possc^ssious atal liAs k^en ctm- 
ducivc to stciidily rising standards of lidng. 
This change has ccjntriluiti-d to airci'JiliiLLtiun uF 
areal djJleren rial ion, in addition to an alteration 
of the [Kitteria It has likcwvise kid to ct;rtaiu 
evaluations and re^dts wdiich will be considered 
brielly in the hjllowiiig pages of this clmpti^r. 

The Fokuard .Xftirch of Civilizi-d Man. One 
of the importaiLt results of changing vic^vs os to 
the Value tjf gi%'e[] en^ironnHnils is the intTcasing 
ImportLinee of the liiglier latitudes and the pilc- 
w.ird march of popiElution and civilivtatinu. For 
long cxiTiHiied to itreas of moderate to high tem¬ 
peratures, man has al last attained a stage of 
dE-VEdopnient fii w hich bng^ s^^verclv cold ^^inters 
liLive lost much ejF llseir former terror. Toduv, 
settlement, some involving limited agricnlture, 
made possllde by tlevelopruont of crops w hich 
will mature during a short ftost-iree sea.soii, lum 
piLshed far tn the north, w ilhin a few miles of the 
Arctic Circle. Some enthusiasts claim tli.it the 
end oF this poU-w^ard extension of thi- ja-tth-merits 
nf elvili/cd man has iwjt heem reached as vet. 



hid. II. UJifitt Imm-^l tlnit miw X.jiflli m.illli-fikrrl, Sliailtdicwaci. <;ii.ind.i. lirtr, tlip tfrass- 

Irtlld pasied nit.. tiM;- withni.t tlir httes^ity Fnr (IfUTilkg Jiid the flkilEiniikor tin- nvmitn’ n.iitic rfT<<i lixi- n.et liJ- 
nbuibon oE ii^nc t.ltiir.' ,t p(»xMbi!Lly. kadf.ij; to ]ow i.f pmdtn fUft. im (he gvt.rraliv Inrcc r.iniifi oE the 

frgloh. [I l» {.gHi'Tiltiiral invuMnn of mk-Ii urfax h.Lkt h.v ticl Id t.un-.lM- in (Uf Ui.rW.x r.n.d siinnk 

nnd Ehiis tnntnhuk'd niyk-fjuUy ta raising Urn siantlards of living, (Cnortt'w uf itiir Canadian N^sli.iti'ai 

nanvi-kiS^.) 
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1' SC- 1-. A nKSilt'm ticcLiis IItilt. Tiiis vL'iiTiol+ 1020 111 Ii.''II^eTi skiid I lU fw."! tii H'EdiTi. <Tirriu^ an vtnu- 

nwMW :kiakiibiij[ ul friMcUr, in iicldJtrHUi hi liil^ Eng flCiimiTiifKluliorbi fnr and crfw 

togctlkCT, tiu! l-''r(-'Nv niEcilbiTm^ 1^300, i^l^ijliI tJiL' puputLtJun uf Btcliurd. MLi^SLlcliiujcLb in ul ^vlikh 

diUtt ih.kt town wis ihe idghrli futgwl nrb^n^ aerter in the t'nptt’d Stcitej;- it \s rbe ii-^cdniicsn i>F Mtch iinproT i^l 
nieini!$ of triivel and tr:hriNpi>r^i.Ltinn wtiii'li niiikE^ re[Liitl Ui tlkL* fskilatinli and »i:lf-vniliL uE thtf piiiil ItlipcPSi^ 

in pmcticL% tCoiirtesy dE I he Ffcsich Lines.] 

CcrtuiTify it is true that we have of late Iwcome 
increLisinglv interested in the ifcf ^now m hd 

iix^ of eIii: Arctie smd Ajitarclict and tlie stakini^ 
out of chiims in ilwiie polnr deserLs. Snme of this 
inUri'.st ill lii^h latiliide pisSessftiiis allaclu^s to 
tiudr protrafale future importaiicre as Ine^ttions for 
air basest »iine is tlutf result of sdeiititie bteresE 
in a study of their mett^^rologjViil eemditioos its a 
means U> a more siitisfaeton^ iiMdcTstLiiidinjT ot 
the vveatlh^r of jnt<rnoediate lutiiutlesL hiu, h\ 
some degree^ the interest arises frorii the i*tossi- 
bility of <li%eskVery of resources, partieularly niiu' 
criilsn M Inch may wr^ e us the Ixrsis for support of 
popnlatlous in those days whm dev^eltipirn^ME of 
transp-irtatinn will permit oeeiipationp probably 
in the ticar future. 

JpdFTdrj>f'ijdi nci? and Tnidt*. With their prr^- 
CT]1 spocdali-Aiiticn of effort atad iniinerous Avaids, 
civilized po[nilatioiis are dep'^ndi-iit on iiifuiy iiiid 
often distant regions for a corksi^WoibK' jiart of 
their foodk clolhiiig, and oihirr reipuremenis. To 
sitisfy tlicsc wants, it is nei:^ess^u■y to exchange 
goods belwctni areas^ Hut such traile luwssitaius 
Of HU acts, msiklug life iniicK more enmples than 
among savage and ^‘misftvnge pc'iiples, who have 


fe\^’ if any cNimmercial dealings ^vith their neigh- 
birit, either ne:ir or remote. 

Tlds ifiterdfp'UdeEUx' of p[k[)n!atjnns is reeciiL 
for less than l^vi^ cx'iitnries ago people ,ipiiittsru^d 
most or ut| of rlieir needs from Elie lunne region, 
tlanigh el! pres4'E]l this is Ehe eseeptioii rulher 
than the rule.. Even on the frutitieirs cif IniTUEErl 
occtipaiLcy, Elie itihala'taiits may, ,ind often do, 
obtain many manufactured ^irlieles such ns ehilh- 
iiig and utensils fri>m the indiustrialiBetl areas of 
highly cIevt']o|H'd reginns, TmlaVp commerce hiis 
breheii iIejwti [he barriers whieli cxislecl in the 
past and, for most parlsi of tl>e world, complete 
ccsHHHm'c sc^lf-Mifficiemry is almost inniossible 
in practice^ as well as iitidesirable. 

Jii/erJep'iJtA'ioT md TnimiNiriaUpn^ Tlu.< 
groaE I'ilaiige bar iiccanipam^eLl iinprovc^tl methniU 
of commuuicatiou and tsT^nspartalioru WiEliin 
less than a liimiiiii lih'tiit.ti, w'e Lave come to 
Acevpt die products of distant areas sls a niattef 
of eriurse. £]!(rr]infcunie;t:tiEiu bv" ^oken nvord lie- 
tw^ciMi our Atlantic Eind Pacific eo.ists, tmpussililc 
a century ago except after a tiine^wnsMoiiiig. 
difTieult, and dangerous jt^hruey, is at present a 
fEiatler of minutes only. Tlic trip fmm Chicago to 
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PrCi. ]-1. IIk' S>lirinklnfr irniltrft Tn IrSffl). Tiipid tru^cl WiW ul a taic of tiol tn racoed H) nillu^ 

mi lniitiri by UJtJO, ii li.nl rlsL'n iu il5 iiiLli‘!$ by sca mid! (KJ- ndUrs liv luikdi by 1940, fo 1^0 urilui or mort b\ 
air, TiKltiy" llit^ ruaxiDiiiTn pfciiiliS4f^ tr> Ite Tiw4. only by mnn'i ptay^ir-ii binfEat|ftn.H, Tlia v,innhle SiM of tlku 
UrilEL'd StLik'r^H inii'kii:«<Eiroil b^' ai'ui'i^sibHity bascJ uii litu ratcri- cif for 1IJ4U ncid CiLrliLt^ iii^^lioWEi aliovt. 


l!\vw Y<jrk^ furrm-fly rfipiiritig dLivSn can no'iV In? 
nustlu! ill Lfclatnl I’D: Iioeits: vm'ii by nsr uf rrgiilnrly 
st hcdiitc'd Lllghtii^ it ii;jn ^isiliLe to breakfast in S^ni 
FrLit]fbj(^> and ilittv in Ni^w york on thi? saints 
day. l liiis im|TrE>^ od nit-tliods td transpEirtutitni 
have aEiEiiliilatr-d distaiharSp atid oach year this 
lioeomes inLTc^ajsitigly tfue. Any aUrjii]it tn return 
hi p^Lst eondilfnris of isndLttinn and self~snlRcient.y 
iVLiuld \vp>rk enontions mid dt-lriitu-iilal L'liange;>t 
in cajT oNisling ci\ill;^^LiHm^ htw well ns bt? virtually 
imposiililo in pnicliee. 

CiJwiFEJtrfc and fricthtL WUh ennltieEs and 
ataaimpauvitig i^sniiuerttiil [trid political relaliuns 
betwcNi'^Ti aniTi tries and [a^[iNlatioiis ushilillsli'-ik 
oppoirtu 111 ties lor STki.Mstnk'rNiaudiELgs arise, amb 
frsnn the frk'tion wliitb tlevelops, even war niay 
result. Tlie prestn^t olfi rs many ilkistrations of 
the [iui't lliLit tins is a [n'ps^cibilitv. 

Tn snls'c tbe problems arising in d^tmection 
nilli trade lM*t\^eeii cblfE-rcuit an'aa Intfdligrntlvp 
it is desirable io kncnv siimetliing alamt ntlu^r 
pEirt5 of ibi! svnrld, and the cnruliEions nsider 
which their peoph's live and work. We iic^ed lEiany 


thlngi$ svbit'h catlier tT>i3ntries can produce nmrc 
eEfectivelvt and ive, in t\ini, ean often supply 
their inliabiianU; with wluit they tK^ed bot cnti- 
neil srK ure advantage hKrally. Ofiviously. if ss'c 
kiim^' the problems of the areas ith which we 
trade, nre In a tnnrh Wltii* posit iim tn recon- 
L'lle iipparcntly conRieting interests and arrange 
onr trade reliiticins ifaire iti(t41igently+ Therefore 
a kiiEiivledge of other tountries and of the pmb* 
lems which confront thtur popnliitions is funda- 
lEieiEEal for Ji vlijg siieeessfnlly tn I be present-dav 
WEirhl, with its ^nniplest iridustrial and c?omfnt?r- 
eial development; made pcissihle by interde- 
petidtriEce, 

■Snige of Di'vtiaymcnt and Df^erenria- 

fiVw. Tlie great itinlrosts U'tween the hfe of 
esses it iully stdf-snflit^ieni peoples ai^d that Icti Iw 
interdependent popnlaHons result from differ^ 
t-iscvs iti culture or stage of development ITusj 
thereby iK^conics a faeiur in cnising areal differ- 
tmNation* manifesting itsrdf in population density^ 
distrlbutioEi. and aetiv-ittes. In the same manner 
ill which nreas may differ from one another at 






factors AFPECTIXC THE POPULATION PATTERN 


Miy given diitt' U^cati-W of the various jrtilg<?s of 
devt'lopmeiit nf their piputiU'ous, any given :trea 
will change ^'ilh tliv passage of time, if the 
culture oi the pnpulLttion alters. 

Eneiro/unertluZ C/japjgtf ami Ri'gfomil Plan¬ 
ning. In \iew of the coiitJoually altering values 
of tlu-! varinus envnronTnenful factors, Ixjth actual 
and relitive, with the passage of time, al! plan¬ 
ning for effective use of a definite ar<nr at a given 
time must apply to that date only. In fiu t, some 
of the present ciifhcultie:^ of certain areas arise 
Imm perpetuation of use based on piLst eoiidi- 
lions, cles^iite change. 

From this, ft follcni s that rcuilisUc planning for 
the effective use of auy area is a eonliiiuoiis 
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prott^ss^ Future- possiliilitii^s Jis well iis prew^nt 
trinditions shonU] he cisnsulen^rli and plans im 
present utjlizatfDEi should have siillieieut Ilexl- 
bilify to permit of modiBtMtiun withoul sul*s.tan- 
tial loss, for only in this luiiihner can man take 
sidvnulagc of coiUinnnlly duuiging opportunity 
in an effective manner. Flirther» any planning 
for use of an art>a shouUl Ik; hast-d upon as nearly 
u t'nmplete inv-eEitory' or list of regionjil assets iinci 
possibilities as it Ls practicable to osiscrnhle. 
OthcT^vise. neglect of some essential bnt unknown 
I actors may invalidate the recommenclatioiis. 
whieii obvfoudy must Ise subji^-t to a enusi^L^r- 
able pjssibility of eiror, if based on intumplete 
iuforinatioiu 


questions and exercises 


1. ftew docs human chniLc Fuiiclion to affect pupa- 
lalirai dviHilEy and di.vlributiaii? What sliifL^ q( 
populaEUm have Ofctirrcd as d result of the war? 

Why? 

2. Nanie some "LnkwLird" ikica, En yniij o\iiti stale 
U |.KW!iible, Is it dc-iiNcly jinpnlated? IIiuv da tile 
|H-opW who live in tliLS area niakt^ their living? 

Arc tliey prosp^Pous? 1 >m the Male eLinlrihiite 

to dicir aid in anv wiiV olid, if so, in what matl- 
iicr? 

^Jr I low diH’S enii'ironmEml affet t hnJlian activities? 
What is meanl by the statcinefit that the en- 
^ in minvnl iis a ’^passive agi'nE'7 Does a favorable 
iMivJuiifcn>ent alwap ensure piogress? If iiol, wdiy 
liuE? 

4. IlIiisiraEe liow man tTimes tq folinw a given. tx> 
eu|yaticii by 5^>^^c example of Ehr t ffec! of en- 
virtmnienE on human choice. If piisible+ select 
die evanipir fnmi y fiur Iwwne siale- 
VV'liy ii it itnpossihle for tli* enviTonment of any 
iifea lo attain pennancur stLihility? V\'hy wus 
iujIti relatively ilii'ffett Eve in pnacliiL'ing envfruii- 
niental ehjnge during the first few tlmusatld 
Vear^ of hK>i exislenvc lUl the earth? 

fl. Ilkmtrate llle etiaiigCTi in ri^hitive importance nf 
the oiv ironinenEa! favt(lr^ at dilfiT**Tit pTiinh in 
tlvL^ hhloiy of yoiir hnme stale. 

7. Niitne smric inincrals, n\ atlditjnn In pfEjoVlho 
and lurd w^iih Rsat have become of greatly in¬ 
creased import• iol'C during tlie pusE 150 yf*ars. 
For W'hal are tlwy liiCi^d? What miiiETal, milled 
in nnrtfu'm Canada, has: alinwled much atten¬ 
tion of late? For what is it usedP 

8, F.xp!airi w'hy savage man Is more limi ted hv hIs 
immediaie eniinmini^nE than is eiiili7jed man. 
Why do savage pupulaEiUllS have to deppntl iil- 


masE entirely on the home area for c’lTrylhfng 
tihey niN^ and use? 

9. Why did thr Romaics insider Tlorthwt*4ilen3 Eu¬ 
rope* an area nf relatii ely huv dcsiT^bility? VVlial 
fiicmtive induct^ Pimiro to fn^ade Ehe empire 
of llie [nea.s? Why was llic Alaska PurelLSM* con- 
!iidered liiiwlsc hy many intLdh^ent and welt- 
inf Lirmed |H«r>iuns at the time it waik made? In 
I'rlijiE re.spt'cts has the purchase' been very fortu¬ 
nate? 

in. Wlmt type of area attradvd piipneer neitk-iuenl 
in the I'fiiEed Slates after llie Anier 1^4111 Res’o- 
hitino? W'hs' liLOv iiianv Nueh Ekreais divlintd in 
ultr^LcEinn with llie passage of time? 

11. In VL'liat tvpe of an'a did a^riL ulture have fb be¬ 
ginnings in |he Vnitc*d Slates? Hmv has llle 
ijpread of agrEL'iiltiire into the grjUisl.niiLs affeeled 
I he worlds fixid Stspply? How diMis specializa¬ 
tion of ugrk'ultunfcl and other prodneUun affect 
4 ‘OJitst? why? 

13. Ilnw' has mini Kt-fi eiuddisl to push into higher 
and highiT latituth's cffirslively? What ii mu 
preia^rit fntrn-i^t in ptilm an-jis? Wliat may Ire the 
future import ante of sitth regions? 

13. Wliy may iin area I hat h not g-ard for savage 
L'lipancy affnnJ op>prlnniEy to ri^ilized tnan? 
tlow aiid in what vvaV.4 would a rrtom lo e€0- 
noiUiic Srlf-SnfEclL'li-L'v affi?ct ymir e^cty'diiy life? 
Has hnman progrc.'ss made vnur home area £i 
better pliLce to live tsnd, if so, in what trapt'cL^? 

14. ^MiV is di'fiiniEe planning fnr use nf an aTi!a pmr- 
emble to the trial-audH'rror meEhml i‘ommon in 
the p.i.sE? In svhal re^npiev-Ls disrs vnnlin^mus en 
s inmnienlal ehange and rhange in enx'imnmen 
Ia1 ^ altlL^ have to her laken in|o aeconnl In pbn 
ning for the most effeelil'e use of an area? 
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Chapter Four 

ECONOMIC ACTIVITIES AND THE POPULATION PATTERN 


Sfrifir of DrvrJopmt'fU ami Fopvjhiion Dhiri- 
Iwtion. Tlku L'liltufD of tliv ol! nn urea 

:ifFuL‘ts In Ah ib?? niirnli^'r of fH’t JpliT u rrgtc jn siip- 
pt>rti nnd their diiitnbution viitliiji its borders. 
Tlierefore altiiiifc m:L\itntiin deiisity 

ojily whert; the stuge of <level[>pment is sielIi that 
t'crtaiii tr-pca of productive human acbATh’ serve 
as the baNts for nuui's support. Elst^ulterc. tiloy 
vary gruuily in ci^ncrntmtioii, tlifnigh iihvays 
hearing a definite relationship to the menns of 
obtLiiniitg a liveliliotKl. That ihh is true ^vil| la? 
evident after ctimpuring tlie tAvo genendiswd 
m.ipSp Figs. 5 and hL 

SimiLirly, thnngli not sliouti by the maps, dis- 
irlhiiEioii iii pppuiatinn unV/jm ariMH liiiving the 
sLfcjne economic activities follows a emiuiioii paE- 
tern^, with luiuor variatioris only. Such eorre- 
SpOTidenccs Ijelv^ een the dLstrihntion of tnan ntid 
that of his cconoinic acEiviiics are so marked 
Eiiid p rsistcnt that ft ^v‘Ol!]d Ik highly improbable 
they were the result of mere coincidence. 

Tliereforo i t is desiiahlc to note ilirso nelatroii- 
ships, with a view to foronilaEing some gencrab 
i/ations crTuc'eniiiig mans Tiiiinhers and distilhu- 
tion over tlic caril^ s surfae^t. With these hi mind, 
the inhicEiEe pattern of the pnpidation map loses 
some of its apparent etimplesih' aud seeming 
Liek of plan: a underiit.itiding of the past 

;iod present di5trihutlE.in of tlie world^^s infiubi- 
Eauts hecoiiic^s possible; aiith ptThaps es'en mure 
iTopfirtuotT a more adciputto and realistic ap¬ 
praisal of probable future population densities 
can be made. 

trim Hive Man and FofmJaiion Diytrihution, 
Tlie worlds populufjon must hEive U'tm sumll 
fiuring prefiisEcnc limes, when only primili^'e 
peoples iTihaliiled the eLfcrCh. Tfiis is iKeatiso 
XaUiro, unmodjfiiNj by liuoian aeliviEieSp dcx^i; not 
permit support of large oiimla’rs. In Ebl^Sl‘ earlit^ 


limes, then, even though man did not ptiqiose- 
ftilly limit his natiu-ul increase—\^■hk■h he uu^ 
doubEedly did if only by allowing the pliysic^illy 
unfit young uiid die old to die premattufcly— 
dense populations w^ere impossible. 

Tills wnditioii rmisl have persi}tte<1 for many 
centuries, during which manX ntimlKTS renubined 
('mujiudly ^taEionary. Up to vviibin tbe past one 
hundred years, indeed, there ivere iiiaiiy parts of 
the eartl/^ surface where a similar rL-strlction on 
populaEiuii incTcasc cuaititmcd opcruHve. Even 
t^nlay, tfiere are t'ertain climatie.iHy handicapped 
regionis w here the nninlwT nf iiilLahiLuit^ rrouiiiTS 
priivtieully uneliungfd wiEh the passing yciirs. 

Frogresj and Poindation Di’-ifrllwlton. After 
muny eeuturtes, hotvc%w, rriii/s sliigcof develop¬ 
ment ifi the mure favored parts of the world 
t^et'•ame .stich that lio was able tn WTest a living 
from a relatively unfriendly earth more effec¬ 
tively. llstui liis iiuiiiliers liK-gun to itiercii^. This 
was true not oidy ici lliuse plac'cs wliere lie made 
his first Ekpt^irancei ljut in odn^ri ns well, w hkb 
up Eo ihiit tiuiu fuid hiihEetl op|XJrtiuuty so greatly 
that they lemaiiied either esseiUially or totally 
unoccupied. Tims pO[ndation increased in the 
ureas Ilf itijtlLil o[iportunity anti miiii spread into 
suTTnun^lliig regions- There, he likewise ioereased 
opporLuinty by his attivihes, and thereby also 
thu possibility iot support of nGditioaut tinmlKr^, 
It svill be n-oted that l)otli tlu? increase in liiimliiTs 
aiEil sprtMd of pnps.ilaliou svere a result of change 
ill the s1age of human devclupineut. 

Civiii^'d ^f{m atfd Ft/pulution Dhiribution. 
Few If any expmed parts of thti viirEhs Sidid 
cnist arc totally withfiLit inhahitmiEs at the present 
perlor! nf I min an liisi nry. Only the fro^m Wieite.s 
of snow and ice of I he higher altitudes and lati- 
EI ides, w here tile carlti's lurid surface is oficn 
deeply buried, may pEissilily tpnilify for the dubi' 
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Fic. 15. A fffNiup of migrating KnitjihaTi BH-Khnum of .Africit, with all iheir wnrldly Fr^ 

qiiumt sliifts af kM,'a,tiQii wliL'n^ Tiuntiriig iiuk^l nf EimhI, as it fur tlk> irilnihi- 

liiril!» tif this drv* urtii. 11ierfft>rL" !<lw]Eers, which are occupied for otdy sliort periods of time, rniwt be of 
>implo corutruL-l inn^ and mnEc-rlat p 1 l:^L‘^^iotu are llnlili^d. { C^nirti'^y of I he Nnntl], African IlLiij^cav's and 
lliLrbuurs.) 


dm distiTictinn of sd iHickiiig ippp^rtdnily that matt 

caniidt c-^tiihlish Kimsclf there. Even far mme 
such ureiLS, hemeviT, there are indicatiarLS that 
■ ills may not biLg be Irue^ 

These cfianges in past and prospective p>pu- 
lations which h:l^’e Ireeii noted are llie result of 
increased opp[>rtonity basetl on man's present 
>iiried possibilities for support^ dej^wndent <jei 
I mth natural resoiirtfs atid I'coEJomie activities 
either iinlsJin^vn nr tunsitlered of tpo hiiipirtaTiec 
a ciiiiiparatively short time ago. In the follav^'ing 
pages, it fs propised to disetiss some of the more 
important of the many eciijriuifiic activities of 
prirsenl-day ptipubitioTis^ in ortler tn nbEiiia an 
adt^epmte idiM of what each oETers in the way of 
opjiortunity\ and the rffeet each lias on popiila- 
tioEi numfx'rs and the piittem of populatjon dis¬ 
tribution. 

f/(njnjaf^ Ftffmlatioiis. Migriitorv' 
hunting popiilatiims five iti pr-ictically all lad- 
t iidi^i^ The EsikifcnOj for exam pic, live where v^'id- 
lers ate both long Eind enld. and the land \s so 
inhospitable and lacking in upppriimiEv that they 
must hiTTi to the scsx for most of theit support. 
Slightly nearer the equator. whtTe the envirfm- 
ruent is sdmevE'hat more favtsrahle, thr Yur^ik^ 
(»f the l-t>wer Oh in Siluriii, in the Northern 


licmisphere; ;incl the t>uas df the main island 
of Tierra del Fiicgn, in the SEiLilhcni I Lcinisphcre^ 
also obtain a living liy huntilig, hut on the land, 
as did our Plains iniliam^ prior to preenipEitai of 
the larger part of their I mine areas by whites. 
In and on the mLirgitss of the tropics, the Aus- 
iralian Blacks ancl tlve Bushmen ol the Kakihari, 
iTolh dependent on the chase fur a livclifwxKl, 
occupy true desc^rEs. tnhjLl>itaut:5 of flioTain forests 
of eE|uati»ria| regions, snch as the Pygmies of 
central Africa and the primitivi! Iriiliau trilies of 
the Ama/joti Ba^irt, arc likewise nomadic hunters. 
St will la? runted I hat unt all of tlarse iircLis occu¬ 
pied! hy txiinadie htiutiT.^; are .shiuvn On the 
map, Ftg. 14, U'Cauw of its sin all scale. 

Such an aetivity as liunltug can at Imst sup¬ 
port only a ri-]utfv<iy sp4ir»e populatloin imd, 
when Ehe charjeteristies of tlic areas in which 
migra(E>rv hutiEing p^ipnliilfEins live twlav are 
considitriHJ, it is iwt difficult to undirrslatid why 
feW' people live In theun .All have repressive 
environments^ too col<i. too dry\ or loo wet. Tims, 
in all areas occtipied hy such jvip^dations todsiy, 
there is seldom rikorc than cue person to the 
square milis and. Ix^ainse of the frequent shirts 
of pasturage, the pattern of popolalfon drslnbu' 
tiun lucks pcrmanetiey. 
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Ptiifyrtjf P^j^^NJafron-f. linpijrlatjt 
iireiLS ivliore nuiiuidic lierdiii^ Is the duinliuint 
tifiivitv arc at prest'iit confiiinl iilaiojit 
t’Pilit'Lily tlkt? Old World, partittsliLrly lo Asia 
niid Alric:L ]n Kiirope, ^iuc'h jir^.is: are of limited 
exU'i^t; in tlu' New Wiirld, I rue past ure I iioiiiad' 
Ism is proliLibly nonexistent, though the Navajo 
Indians of wnitlmestem United States kNid n 
seTuiitnmudic life. 

Tiunigli tliry lieetir iti the warin, the (.xm^L and 
even ihe told piirts cl the world, ninst of the 
sennarid, desert, and utlier generully treeless 
regioEijt. where man dipemLs upim Hoeks and 
herds and le.nls a rnigratory t!dxtenee% are in 
intern lediiite laltliides, or on llwar "^he 

jhmmess cif tlu: puslnraL^e in these areas not only 
I tails LI novnadiL' type of 1itL% or endk^s^ wan¬ 
dering, hut it also prevent,*? ^np^>urt of large 
tnnniH'rs of people. AmOTig the KirghEit^ a pas¬ 
toral p}pii1atioi] of et^ntral Asm^ sneh migratioos 
may involvo hniidn-rls of iniles of lr[iveL I'ltnse 
of the M[]iint4iin and Forest LiUpps, or Siirnelab?, 
the name l^y ^^liieli they preler to lit' kiunsTn are. 


on the eoEiiraryv not so extetided, loeing restricted 
lo rertain relatively small disErtets, delknited hy 
ht'if^'diEiiry rights?. 

Where cnviRaiinentLd coEiditiot^s limit man td 
a nojnadic esisti jicd, Ehe lvmp<jr:kfy elkorocter of 
the oct'lppaEiikii of atiy given area most result in 
a cniitLiiLioiLsIy shifting pattern of |>Dpu1ation 
dbtribiiEion. 

Fopultithm Snpporird htj Ccmmerci^il Gra^ 
liig, QammtTt’ial grazing, by contrast vvilh no¬ 
madic herding, precmpl.'i not only poor ste]ipL% 
desert, LUkd timdrn, or the irecless plaSiLh of the 
Arctic, but mneh of Ehe Ixnicr sfEvpjie^ or diy^ 
gr^Lsslandv as well. This eeonoxnic aethiEy is bte- 
wise imj^orlaikt in hktli the ti^intem and Western 
Liem[spheres, and bath north and south of t]ie 
cipniEor. Ill Ellis r^^spi'Ot, ab'o, it dilFers from 
iiiMnudic herding. Again, whiTP nomadic hcrtl- 
ing is praetic?cd, the llocb? ;i 4 id hef^ls range over 
e?(t<?osivc nrcitsi in cnnimcrcial grazing, the range 
is restricted and iritwcmeEit from one pasEnre to 
another for reEalsvcIy short di.stances. 

Flirthcr+ die ohfectnes are different in tlu^se 



fic. 16. Klrafirx oF |tie high pkileatw anti dry nlepp<r's nr gra\i.laEids nf eeiilral Asia., ihi-ir EenE irr "viiO,” 
and iheir cojneb, Tlie Kirgliii arc u lannadic piwlnrul pipnlaliun. elewiidi-nl Inr snppirt on ^herp md 
iTrjLils. Tla.il they H^e in a diy iin-^a w indiejEed by their n>e of caineh w’S i>f burden, tlumgli lEu-y nUa 

fisWc utlii?rs4 hfjf.'ies and iToMkev^. TlieO food, iheir tloEfiifig, and I licit ei piipiient arc .vappllcd%y aniinnii^. 
even Ehcir VufI i^ nf telL I Ctnirlc'sV of TIimkIot Benzinger.) 
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FiC. 17. A Qil^lclJiin mnL'Ii witfi Ln'tlt-r-tlum-ni erai'L' bnililirigif, 3-1 f?f CuIi^iut, Albert?!, 

nn 4 rrJb^jtan' nF iNe Kbi-r, w]iit}i ulfonLi wat^r im livc-i^Ernk. Tu iht: tiie Sf^tkirtK arts visibk- hi 

dip bLn:l(^roiJinl. Hip Ilnwlt limd n*''4M thp Strpiitl^ whsTt- \VLiU'r nip^ily acbniiLnIen SEijipvrl^ tiLMt 

but dll? sjigebrtEh'h In die fnrejirtiijnd mdieatcis that ttiis is n riilJker dry :ui]hii;il raiabJl iH-big li-ss lli.ih Ifl 

inohEra, Tliiiii^li hwi for eFFiSjlivi- agrioiiltiirat tiic %vtdii>Lit irri^nt^onH tin- area is w»^n iicLipl^d \o grcuc- 
ing., die iisi>st iiTi[hJtLajit i^cnncHnac :iedviiy af like region. (Cointny of die Csinudmn P^ioifie HsUKvayO 


two naethrKb of obrjiniiTig support by tlie grasdiig 
of nnimnlsr Fn nnmndic lu^rdiiig, tbc animsils slip 
ply esseiktiLilly iJ1 tbe ticctls of iheir msTiei but 
dierc is lit lie ot no siirpliLs av^ailitlile bvr es- 
cliunge or Jiale. In cotniuerL-fnI grajdrigp on tlie 
coitlr^iry, the dbjt’ttive is pnKlut'tloii of ii snrpliLs, 
svbk'h is sold in vvciild markebSp 

Though this Is iieH cvemvla^re true, in 
gioiis of tTJnimcrdal grimug in iht- Uniteti Stales 
niid Cariada, ihe range nmy Iw'; feneed and the 
fineks and iK^rds siipporltd on a relatively sfnall 
tract of laiid or ranch ^ feed Ihdng !iupplii.^d when 
tFie riijiga dfH-? i^ot ufForti SiitisfacFory pasturage. 
Evopnindersnch conditions, popiilatEon di'irsilie-j 
are necessifily lovi\ fMX^aiJse mneb land is ricc^le^l 
fiKT iFie soppirF nf each 110101411+ .\'cvaiFap fcir exam¬ 
ple, with gra/iiig of lliLs tjpe one of the few 
hnpirtiiiit VL-Litioinie act jvt ties of I lie sfate. kis 
a pipnlation dcnsily of It*® ihisn tivo persons In 
the srpiare mile, the lowci^t for any state lu the 
United Stalin, In ihc case of sucli. occiipaticai, 
however, the [HipuLititni. tlknigli scattered, is 
fixeil in loe.dioii: t:ti>Tictnitriilcd whi-rc walef ls 
aV[U'l4ibk% sparse where it is I 41 eking. This gives a 


definite pattcni of occnp.incy+ relatetl to water 
supply. 

Fr/ujiYFce Tmpknl A^ricnhuml Pnpuhitkimr 
Sometimes agriciillnral praclk^Ts are verv cnido^ 
4is among the priinitiv'c, migralnry, negroid trilics 
of the eijnatfirijd forests of the CrTngn Vwisin. 
Their villages^ eoinptJS 4 ;d of rectangular fiotuies 
with ihatelie^l rnofs, airEinged along a single 
SlTi'ctp are located iK-ar stri^^aim, which serve as 
higlivvays. Behind tin* liouHfs are groves of plan- 
Liin$^ xi siHicies of banana^ and itoall gardcTiS 
which provide ELgainst fincrgcncies. At variable 
distLUices from tlic village^ but mrvrr hir away, 
are the hifger clearings which supply most of tfie 
fo«pd+ AgrtckilturLd pmttiecs are very sinipk. 
Underbrush is removed and the larger tretts are 
hacked Jiff several lA-et alxjve the grE^nnd, at the 
point where tfiL-ir truTiks decrease in sisar. Then 
the ckNirifig is biirnei:l over and plinitaitiii+ iiianit>Cp 
fmil. and vegetables are planted in the soil pti- 
riebed by iIht burning, Such triicts protlucc satis- 
faoioiily Uft al’out txi o i>r three yetirs, iiy ibe end 
of A^'hith time the small ainoinit nf uv'4iiliLl:)'1e plant 
nutrients in I he soEl is exhausted. Tlieii aiiother 
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Flu,. IH. A 1^11 "-jn w^rit-iiTliiriil vil1ui£i'^ Lii u iSUiuH vli.%irini; in-.ir a rjuT. wlufti us 

a Till*- lliiiklNtl nii i-ilLii-r sick' ll^ tltD irrt^^nkr >trwl, ■\vhk}i t^-^la1lTUltL^^^ M llii^ in tlir 

liiai-k^rnuriiEk an- ■':!f T^ierL4iirL'!| uliL^ti Ehr J.S ^ilTjilitlnUfHJi tltf'fr IiMIl' 

I'lliji WiTA iN IV. in El tliriiii^^Jtniit Mip \CAt^ n fiitt by I be b<iitsi' type jnd tfie of tlic piSEjple ill 

die fon^groiitiil. i,CEiurlesy cjf the ki'V'iloEie Vk^w CouipHtiy. j 


clt'Lirinjf tnoflc itiicl ^^liiiiled siiid Elie old nae is 
Eifiiiiidntu^d. This <ypi‘ id y^it’idlurE- is pnictii:- 
iihU" nnly 'm sparsely pEipiilHiliHl ro^ioos wlu-n? 
tht-Ti? tire IjifL'E’ tr.ifEs cd iiiiiLsefI IrtTuL Elsenhi^re 
III Eln; worlEl, iluju^^li fririiicrly more widespriMdp 
ihis type a^icLiitnriii iijjo nf Ehe tuiul lias dis- 
appi'cireil titinost cciiiijyletfly. TliE^iiji^li pE>|joUiliEHi 
is sparse uheI ^^hifliiiiL^ In areas ^vliere tliis ty^e of 
u^icnlEure is pras.iiiT'rU tlie inspEirtaiicir oF rivers 
ns Mie' pfindpal high ways makes ler a ms ire or 
less fi\erl ilistrLlnilioii nE liahiEiLtinn, related to tKe 
iiiiijur elemeiils et^ the dniinai'e patk-fii, %vlikh 
olFer fTLiiisportatiiin prvssi bill tie?, 

Orii'fiUd A^rk^uiiiifid ropiihitiftm. In pnrtsi 


Ell tlia' worlil wiii te the Unn] has lieen in produc¬ 
tive use fur many a'nturies. n_s in Cdiifia and 
soLitberi] Japan. pipLilations are ntlen estmordh 
t}i\T\y and pmeliet^ are i.i'ry differnu friinl 

diEiiM> i.if primitive tropiciil agrieulliire. In siieh 
re^itjiis. tlie peasants. iwiiLi; tin inychinerVr and 
h^w' atal sfinple lofaU, at least one crop each 
year hex iill ^k‘ltls^ an entire Fainily tleriviiig its 
siipijort irom Iwn or tfiriH" aeres E>f kind, an ;ire!i 
li'ss than an average eity hlr>ck. 

This is made posAihle by vL=^r>' Intenstvc mv of 
the land under LulEivatfnni or lyy the uspeiidiliire 
of mit’h lalMir In planting, t^irEng inr, arnl har¬ 
vesting the erops growti; asid hy liea\'y feriiliAx- 
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Flir. In EhiA tnni] »irea L>f inntlu^rrk JapjTk. lil! llu^ Hat laJid kinrlt+r riiltii-nlinii+ prcullKinff 

h^xll W aikd ik Vi'iirtrr tT^k|J. yi-iLf aRrt VL-iir, iHl I he he-H lly Ht'lds. Fani i^ arc Hkiilk 

the size nt a SHnidl btricl;, itliirfriigiisi'nti.'d- Tlkp ILirmhoLisc-s art- lui-Ltkd Al eIm- F^npI of the du|K‘^ rtk tli^? 
hjL'k^found. H'lik'lk un- Km slwp hir a^^;rk.-LjJ tufa! use. AlmfvsE all ikf tbf* wckrh is dune bv haikd. Kven tlir 
t^yo^wlsneh'cl hiirn carts arc dtiiwn and pnslkE^ by ilie pt-.kMiiiLK un uiiFunv niflcb ^HliRtikilun' fnr use Iw 
siiel] \L'likleS» bk|t %Kti acLpk^d t(J tlkP ntx-ds ui Tin/defri tr4iusi>srl:4lt!n3k In ibe illkislnllinn. llif [WiiJiaiits are 
yipariiig Evpkal Japmese whkh me bt^td m place by a thaug Iwrlwfeii llif Inpa. !n suelk ail aiea, 

lii>ur^ of work arc kuKg and sEaii<brds of livini;; aft- ]m^v. (G.mrEe?iy nf 'rinssdor ikak/iiki;ti^.) 


iUm with liiiniari wastes, in ibe nbsence of nTnimEit 
tnarnire Lind tlu^ Uich of means to piirchiLse ci>m- 
mertial b-rtiliyers tn snlfieit^nt quiihltly. it is like- 
wUe the cainnoim prnetfw to t^nw tA i\ i>r mme 
cTops tMcli ye^p" r>n tlw SLinie field* wherever this 
\% jjcwsihfe. Further, wlieiicrver ami wherever |50S- 
khihle, tiki' tr'ti'ip ^owTi iS ricr, oi all the errea! nr 
^jiin CTnps I he one v^'hic’h prodiiei-?t the t^eatc^st 
rrtiinis in bwxt value pt^r acre of lan tl imrli'r eidti- 
vikticu], if p-owik under fn\*ftfiible eniidiHiiTi?;. By 
thus forcing the land to yiek! maJtiininn returns 
hy tjolh ngricidlutid pmetices aial ^.'lectifm of 


tTifps, the suppfirt nf large Jiutiiilh.Ts In^cuincs 
pissihk'r 

\ot ikuU' arr* pkpTiIatiisikS drikM- in siieli ureas— 
sranelinu'S as niiiiiy as pi-r^akiis to the sijtiarc 
mili* In till- riw-growiiig distriels lif (^hekhsEig 
unci Kiangsu in f^liinu, jiec!ording to ManEiry—biiE 
they are also sr-rlentaTy'. w ilh u pallem varying 
u-ftii the eliLiracler of the agnenlhinil area, the 
numlwr aihd biuds nf crops gro^m, the rneaik,s of 
Imnsjmrtation, anri fitliET faelorh. 

ptyptihiiiofis SjipjHyrird hrj OiTuirtifui Tifptfn 
Agricfkffrire. ASTteultiiral pfpiitutiikkis of ficei- 
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hlC. 20. CuntnivL-^ in diClliSiEEtJi and pal|<.-ni^ o( Orii,-‘iit.h] and Oui'idun^tiil ugrEcillturn] ATI 

four nsapii sire of cijuul .in-as, jind dfiiwii Ilj iIjc iuinp Sfale t» iij.ikt llii-H; L'Oiitrjii.L^ i.^vid^nE. 

tAji An nplaiicl ugriL-dliiiid on the Kwunlu Flatis, aU^ut 10 to the of Tokvo, fLirurt. 

Popidatiun densities «rr wEilto wAl over StHJ ptJHOini to itle Miimn? jnSle, but iJit [lisETiblltion 

p.itrtru vjilies. [n some Eht- p^ts^Tits livt.^ m gruuiMf dwellings of in ^.^inpaut sigrietilEiiral vilbciw; 

ill olEicn, dieir Ilou^^s iuie urtLingod in hiK'stf fii^liJoti nJimg highwsm. 

tB) An aj^euliiirid area iti miirthweiilE.Tii KLLl.iiin.iXAMj CLKtuit|% sraudieni MEulTigun. D*M^dty af thu niral^ 

popLihithm liviug on Ismnisi! is niueli lowor Ehau in Janiin, being shgbtlv 
ItiS tli.in 23 porsQiis tu the iSijULu'e niilth tor Uis' eriElre eonnly. FaimeT^ do not lii y in A iltigeii, but on ihcii 
faiTuji^ Ilf I uses being se^mralecK witli the p.itleni d dj^trEbuEion relati-d to the feeljnirnlir road inesb. 

(C) An Sigrlv-dlural aren in Qiss Cunnty, easEeni Xortli D-ikolUK alKrtJl 10 miles Fiir^o. Ln diis 

ifjinity in tlio Ktrd Biver Valleyv forms a™ Lirge, aierugEtig nearly 4(Xli acres Jo st^e, as eontr^led wiEli 
kss tluin JOO ill tatajiis^^jQ Crmniy, atitl deiuiily vi ihc mrsiblariii po|>ulijtion drops tD a trilie lee; tbim 

persons lo (he Sfjuare mile. Ttie piikTii of dJ^iributiutit m in soulliem Miehigoii, relaEed tu ihsit nf the 
tcudsi. 

(D) An agrlenlEura! ajea, with a l^irg^ly w]iiie p^ipukiHon, In tfie snsjElinisEeni L'niti-d SEatci: a pari oE 
liorEh-tenErj] Cobb ConnEy, eentnil Crfisrgia, Eiboitt m mileH rwirthuest of AElaiiljr Here, Eho roads do not 
fnrrn o levtinEiihir mevEw but iire adjLLvled in topography rsitlier ih.in to a se.steEn of land surs'ey. flouu^ 
are cpiiEe elos^y Bpaeed stbng tltcse irregular rwds, for 'Efiis k a reffjon d felotively stfiall famis, ^30 mn 
t'^-nt of whidi are less than IIB acres in suj:: the avemge of all k slpghEly less than'Od oert^. Siicli small 
hirius, with form fLimflit s nf samp size, pruduee a (Irreslly nf rnnil-farin pnpLihillfHh nf nectrly 48 pmnns to 
the square mile Jn ihk aria. TIlls ia nemly five times the Jivera^e for ihi- United Stales. 


denial iireaj vrAry g^euEly in th-nsity, but seldniTi 
uttain QriiUituI uvi’ruges and never their insetiiuii. 
ht parts nf the UnittHl Slates^ :ujd in nEher cunn- 
Iries with similar climalie eEitidif 3 Vin!f, sehc^it, 
barley^ and nlher fsMsd crops are Mumotiinei; grosvn 
nn Targe lundliE>lding.^, wflli irint h n$4y nf miuhin' 
try in prodiit^fon. Norma ITy. hr^svpver, ifi tbnsL- 
parts of Inliq'medEuEo latihideif iubalaml bv white 
pnpuhitinniE, tTops are rAUf'd on rclativeK' sEnall 
farms, fhotsgb ibere lOay still fje iin extensive n?k^ 
nf hibtirsavintt murhinerr^'^ wilh priKhicEion E?on- 
rh'Hnns very dilferent Fmm tflE>j>c of OienLil agrb 
enllnre, evcti whi-retheconrlitEnnsi of Elie physical 
nr n4itnral enwonmenl aiv i^wEitially siiniliir. 
Ortiinarily, thercfE>re+ populations .irt^ of mml- 
erute density anti the pallium of p^jpiEhitjrm Ts 
stable. 

The present needs for oertuin products of 


tropieul agricnlture^ such ns rubber and sugiir, 
sire So gteut that tniEive pioditetion Eklsfrie is in- 
snfficjent tu meet the detnanch BecaiL^^ of this, 
whites have hnudcti some parts nf the tropir^s 
ancl intrcHluecd Elieii agraeiiltiirEil prneftires, in 
somewhat incKhfiiid form. Enin these 'iVarni arras. 
Where this haif ottiirretl the vitlisistencx- tvpe ol 
agriculture pmctiiLjed by imUve jmpuhhtions lut.s 
lieen dispUict^d by large-scale or coniinerciiil pro- 
dnetion of siicli wt^ps as rii}dKT> sugar, fjanaims. 
aotl others, on hir^a landEioldings, with mneh 
I mi id hilMir used in .tirowEng ,nid haruesting Eiie 
tTfips, and mncli maehirien^ eEnploverl in their 
final bnindling, pre]iariitfcon for, Euid tr^ms-portatinn 
to market. Wherever phmtaticm ugricnlture has 
found u foothold io the tropiv^. it hits rondo for 
Imrh a fixed and deni^T pfipiilution (him wai 
possible with priEiiflive exploilalEDti of sail for- 
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Fu:. Sll. An ajs'rkiElhmil Sti-iitf hi SU'phi'n*ini] Cfiiitity, lu^rlbeni fiinn.s. arr hen? of mr>d- 

H:!r4ite iilMJiui 127 ihrrc riiiH.ii iiw cd in^kehini-rv in (?uUivdthijk, 

ing, .ind for other Dnfninff, Eh i\-iteHrrh, stncl Cii^li-grjiri birruEiig ntv nms*! iicipjrtiint in this m 

llic ordirr hEiliicd, with Einpra^iilLiLitii' 40 per iDciit uf ^lII tLinns cTEipEj^Lsi^ing milk pi'iKlLlErtlLLni. Evuli in thiiC 
wT^fa of sliglit reliti m snrliicx? irregutiTity, it will \]e nutL-d Ltiat the gnitU- slsj|5t? of thi? Ftm.-^rciiiTid is plfinred 
in altvmi4E«^ itripjj on wlikSi oi*ts^ swtvt oIomt, ii^iiil .wy tK^aiis kin- gniwiK I'he- jlit hi,ni1 fu frtmi td (hr 
jmiEill ^ nf DkihoiTii, in tW* middle^ hkiL:kt;ffJitnci Is in ix)n>. KiiriTkl-fLirni pupLil.ition of ^tt-phi-iiHkn Cnunly 
is of tnodenilc den.sitV: 21 p-rsortst lo ihe .‘iEiiuirv tiiilo. ThU is mnnr thnn t^'ice that for t3lt> mtire Unilk3 
Shktes, bvt tins is iL WtipT dMH iiviTngr aL^riL idnirsd iUciii, iKienpWl Ur triiiny yeais, nnd with giMjd tr^uiispar- 
tntion fin.-itiiins, iiicliidinp usocdIrEit riuds„ {C'ourti^sy of the t^ S, Sniil tkm Senkl\) 


tility tintU’T nintti TKttivo use, Elutugh less dense 
than that iintEcr the Oriental system of intensive 
ciikivatinni 

Pr/^.pi^Jrjfjori.T Supportl?jj Fhhtnif. Wherever 
till- lakul is jiihospilLdite Ix.'cau.se nf a. harsh cli^ 
Tiiiite. sleep stupids, thin niiil ytony soils, nr a 
eonddniitkiii of tJiese conditioits, it may not he 
proBl.ihle, or ll mav liveii l>e iEiijwssibte to liU 
the soil or engage in prazlog, se> the pnpiLliilijms 
of stieh arnkLS tii.iy turn lo the sea for support. 
In bleiLk und iTilvospitalilo regioiw like New- 
loLindlaniE anti Dd>rador, fur e:tanvple, here I he 
hold olfers hnv op^xirEunities whieh alfnrtl a s::Ltis- 
factory basis for a livelibiuHl, ft?fhing is ihe Tiiust 
iinjKirtant oeenpation, stippirliug virhiahy the 
entire prTpnblTnn, either dtri^elly or Indirectly, 

In other parts of die world, where elliiialic 
ct>EKlilHHiS admit of ugricnluire hnl wEiere level 
land Is liinEted in iitnoiint, as along die wvst eo.Kt 
of the ikEi^tthim pijrlltFU of lloikshiip the mhiJn 


ii>liii]cl of Japsuip Bshicig may alEord cither a full 
or a p;irt-tinie oceopalion la su|ipk' 3 rciit income 
derived frt^m agrimltiire or some oEhef sonrce. 
In sMlI other parts of tlic Orieiiit, such as sotilh- 
Chiija, where ptapnlatiori is c^tjra^irdi- 
narily dense, sometimes scwt-nl thoiifWind persons 
to the st^imre mile, the land may not be alile to 
a fiord .support for all the [>eop!e, so tiiat nmiy of 
them spend their erktire lives alJoal, liviTig in boats 
which are tlieir prrnuinent homes. Tljcse peo|ile 
obtain their living from rivirrs, c^inab, and the 
sea, nften pnictichig w hat is sometimes known as 
^'aElTiaciiltnre”: the artificEal propagation of fish, 
eels, and (ither aquatic *'cTops/* as well as Bshing 
for a liveliliOEH'l. 

In areas Ad here fishing is tlie niajor basis for 
popiihitioTi sup[iort, niiinlMrrs are generEilly few. 
Only in \vann regions sneh as sntitIu-aKletti China, 
and iherconly \sitli intensive im* of the rt^snnrcTS 
of IioEIi Lnd Litnl water, may locaily dense ^mpu- 
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Pk;. H2. A fjj;iihi!i ihc cunht nY Lahfiidur, near ITLubnf, Tlii- hiTLiuly ^l.hu'^ti^d upLuitl 

in VBrtiwSly diTiMintv nl Miil; in [h^ftiLLilar lLHL-Lilit>ii:, tlie hin^ UH.k fikniis tic ttrlHfi.1 SlSfFjiee. FiirlUfr, thil 
LlutuEc] ^i1 Lubnitlnr U liursh. lii>^tVer+ uffqrEt^ tinp^irlLiiiily, fur Jt iilxiund>^ |ii finli and tlic 

fi<m3-“i;E nr dct'ply ilKlciiTitl nEFCTi marby Eiarbijr?;. Tlirrcfurc flic |KTpnlnlS(ail of tlds ami Ikin^^ trj 

iidiing fnr .Mi|i|Kirl tUoki^h iEil- TClMn!l:i Atv iLnci'^fliiEii Jliid the liEc b ulic af hanbhip and dingcf. Ttic biiiEd- 
in^ ]pLu k frtiEij llic ^valrr n cdprE^ i,irc dw ell tlujse alniL^^ ihc ivLiiiTFiont are G^h liaBisci, TIm* iHiaU 

lire m^rtired IhjII 44Frjnii^.iMjrt^ \md anelioTi-d out in tlic hurhnr. (Quirti-Nv of tlie Keystone View Cunipany.) 


JnEiijiL:^ witli Mvry low i^nridLtrds of livEnf; lu^ 
foninL I'^er^bere, the pattL-rii of pojjidLiliuji 
cli^trlhutioT! is fixed, for it is tird to tlic sea nr 
sornu IhwIv of wulcr by the eamfjmic activity 
%','fiLcli ensures support. 

Pnpttffiiiom Stipportnl hrj Forc-^f lufFintrw.’i. 
t'nllccHn^' ild forest [ircHlnets, liiiiilx rEiig+ and 
othi.'r forest iiiiliL^tries uti* siorriinllv ^i^f ti'iTBpornrv 
itoporEnnett nTilVp if c^oorlitinns are fayttrahle for 
ptriBiahle iLi^rivEilEoro, llouesor, where sll: 1 p^s 
are sleep, ajils itre pi Kir or lliin, or ellmatlc con- 
tllthiJijii are getier.illv lutravnomhle ftbr voltiviiteiJ 
E-rnpii ljut siLitisfaelory inr tret? growtli, tjuv \w 
jinift" of the hireit in+Titslrfi'st muv jK-ree his the 


Imsbt fur maji s support fnr e'oiisideralde^ Or ev-eo 
Umg pTifHl.^ of time. 

Thus the I’Ling of tlu^ Congo obtnln 

their iMng in p;irt from llu- fort st and in part 
from tlit?ir gnrElens in the dt arings. Wlnm svorh 
15 otnitwsihiry in Eln-ir siiillII eiiUiv.iEef! lidtk, 
they gri "ebony iog.” oitlitig down and splitting 
up fhe trt^t'i, and transpjrliEig ILl- piix^s to their 
villages. There the el«iny will later lie exetiangecl 
fur needed fiuinufaetufed good^. 

In the Biiget Soutid region of Elu* Ignited Slates, 
wIhtc few of the more j>rofi table crops c^in Ik? 
gniwn to advantage Ik'niiinsc- oF Ehe tixil, dani]>. 
foggj’ weather, the valuable forest of Demi gins 
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fir, spniireT ntjcl I'plhtT iqsKfk's supports n forest 
intlustrv of bijtli great relative- uileJ uc-ttial in^- 
porluiitv, Otla^r piirts of tliu v^ orltl which offer 
only limited ngriciiltural opportLinity^ Siich as 
parts ijf southeastern Unitc.^ Stall's aud iiortherii 
lioth European and Asintie, depend in 
similar fashion an their fori,:sts as iniportant 
sources of income. 

If esploitatiou of the growl h of years ts the 
pmetice, as is common in mtist American him- 
bering 0 [U-rations, ret tiros may be higli, but 
tempiirary; population density will lie low; Ein<i 
the inhabitiLuts v^ill shift frora camp to camp 
with ehant^e sif location of the liimlK-iing npnra- 
tians. Even v^hire the forest itidu^trles are the 
prindpal or an important liasis for support over 
iui exteibded period of time, tlie numbt-r of Jiihahl- 
tanls is iwsvr great, for die reliims pi'r unit of 
land in forest crops are always Imw If occupancy 
IS based on base of tlie forest m a Song-time assets 
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lirawever, sett]eiiieul may lie relaliv'cly fixed in 
hx'atkm. 

Papidrrtfoii.T hfj MtmTal 

Wlu-rrvcr dupc-i^its of iron, tmpptT^ gold, silver, 
coil I, or other mineraL^ either nuHallic ot non- 
fnetiillie, occur in ipnintities nnd untk-r such ctun- 
di lions that they can be extracted ec-onomicrilly, 
mlniEig nniy he an impirtanl am I ^inioEimes ah 
most tlie Only jiLilu^tr^'. Tliis is fre(|ueEitly tnie in 
highland areas such as [nortioELs of tlic inountiiin- 
OUA wusttTri states <if ths' UnilcN:! Suites. In some 
of thcscp ralnfiill is so light that im^Mirtant forcs^L^ 
Eire lacking; paj^lnrLigv is so pia^r dmit gr4i7ing will 
support few inhiihitarils; ansi the amnnnt of water 
av^ailablo restricts ngrieultitro to limiUMi areas. 
Again, highUuids fiavo cikiI to cold nights 

and many craps do not tJirive under siicli LXjndl- 
iioiis. Markets are also far awuy and I he high cost 
of EransporlaEion m.ikes it impossililc to grow 
lUid dispase of certain crops nt a profit. Tims niin- 



ii p _I_ i' _] 

WILIS 

Fic. 23. Distribiitif^ii of ptjpidalinn in the NarnigiiOM-ll Biw region ef Rliode Island. 1 e will In- noted 
ihiil most of the hon.^ are grouped in rillagf*^^ nr HTnallfr .iggregafiEJiw, Tln» i^ lypEeal «f c.'iaidilkiEis in 
Rli^Kie Island. wIiitc otiIv I 5 per w rit of the tniA pipulaliiili live cm farirL't. 
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often asisnmes great uihI .MimeHmes 

equally great uctiial iiih[!iortarico in such areas. 

^^trlLTal Wealth smt! miuiug are not, of toiira?i 
coufLiu'd to highland regions, for %^ahiLibl« liy- 
posits, piirticntafly of the iioiimetals^ frtrqiientiv 
oc'cur in lowtamls. In Kiieh areus, however* though 
mining may actniilly lie Tuon? importaitl tlnui in 
iiiiiiiy higli lands, it is normally u MHimtlarv eoo- 
noniie activity becatii?e of the grealf-r lf>eul im- 
[Kjrtanei; nf ullu'x Oeeiipatioiis .stieh ngficultnre, 
iujiislry^ ninil tratle.. 

Pnpiilalions SMppirtetl by miuijig are cnnceii- 
trated whiTc tlie mineral wealth oceurs. Tfiis 
determines the patteni c^f oecnpaney^ vvliieh ia 
likew'ise iHirnutlly related to drainage lines in 
highlands, inasmuch as feasilde locatioiijt for 
settlementj{^ roadsp and mil hm^s are afforded hv 
^Milk-yjt, 111 an area where miniiig is the sole basis 
for siip|iort^ deiwih^ of population will never Ikj 
m:i>:Imiuu, except locally, hut it niay vatv from 
si^arse to more than average, dependent m the 
kind, size, aecvK^ibility, and other charaet<Tixtics 
of I lie mineral tKtrnrrence. Tlie life of commun¬ 
ities vi'iElioiJt basis for suppirt other than mining 
is limited hy the size and richness of the iniiuTsd 
<lepusitp and the rapidity with which it is ex¬ 
ploited. Many arL^ very short livech relatiwly fmv 
maintain tlieir cxisteneu for hirig periodM of time, 

Imhisiriiit mul C^mmcrttal FojusJatiom. Tla^re 
is little speciatiziitimi of elfort j^moiig primitive 
populations, nor was there among the early 
pjmieers nf this <,T>UTilrv. In such srnneties, each 
man cn gardes in a viufety nf pursuits; obtaining 
his owTfc fnotl supply: hnildfi^g his n\vi\ hnnse; 
fashioning his own implements; and Toaking his 
owTt clnlhing* largely hy his m\-n nnairtefi efforEs. 
Only as popnlatiun increases in densiEy iloes any 
(■olhsidemhie specializtitiiiri of efForE iK-^nr, This 
is act'ompimied hy progK-ss which Ciiiises niulte 


plieiilinn of Wants, so that exclamge of local 
pRvduets fiir mLLtei'ials or 3iitJC'les+ which c^mnut 
be or are not produced in |}ie home area, becomes 
impjrtLUit, To carry on the extensive trade or 
comincfCe of advanced pepnlatious occupies th;^ 
time of many ijidividmds, who derive their sup. 
pi>rtp cither wholly or in part, fre^rn such Lictivity. 
With initiaEii.»u of trade, material from titluT 
areas, as well as those of hv-d ori[;Iii. Ijeeoim:* 
avuiliihle for falmcatiDti. and if* sotirccs of po^vrr 
i\re presci^t and lalriir aiid oeIht condilitHis, in. 
eluding msukeling fucililies, are favorable, manu- 
facEiiring may l>ccorne the mnst iuipnrlatiE occn- 
paEioi't of the pipolalion. 'IhU is tin* case in 
soiithem Ne^v hn gland, wdiere a large jierevn- 
tiLge (if tilt? people support themselves liy 
ill fiLCtorics. For esainple, the total pipidatioii d 
the sihjlU stule uf Rhnik' Islutici, vv'hi{.'li htis a 
I:iinl -.wtvA »r (.Illy 10o8 squiirt- in lie's, wus ;ippr<ixi- 
insiU^ly 1 83.0)111, or ituarly T34 piTMins to i!k* 
sqiKire mite, hi 1£MT, It Js ubvioiiK ttiiil agrttullure 
ciiiihl not sufiiiort siich a ];irgc ijumlier. wftli 
normal Amt<ricaii statKlEirijis of Uving iuij farm 
pTactievs; hivcstigiition discloses that the runil- 
hirm pipiilation ivusonly 1,5 pw cent of the totiiL 
The remiiining 08.5 per cent gf the itiluihitjniLs 
Ii\'i'd in sm.itl etimmiinitics. er in iec.»rporjtt'(I 
places wJlh papMtutjfms of S5011 or tni>re. hihI 
siijiported thctnseh'es hirgch liy unrk in fne- 
loricJi, Tliis same cntidnion, or one verv similar, 
nhtiiiiii in most of ■irinthi-ni New EnJjlnncl, in 
ninth of Tiortlienstmi United Si;itejJ; in the 
ilensely |H)pii1ated reginns of iveslem Europe; 
Jiiitl t-vcH ir thf Orient in certain portions of 
SDiilhern lapan. That pri^iit density o| popular 
lifpii charictrriM.‘s indnstTiid Lire;is cverwhere 
may hi- rintccl hy reference to Fi^s. .5 und 14. 
SiiL'h Areas are likevcgse ones of relatively fixed 
popnlnlkui and marked urlianiiation. 


(JVESTIOX.S .WO FXEKOISES 


I, In what dn Ehr stiigv nf mans du^elnp- 

mi'riit skUil lii^i ciciPrbi»mi.v autivitU^ ijEfivt |'hr|Ti|l!i- 
tain? Why \i tHti Utiilcrstapidiikg nf tlkuiwt 
of value? Whar typt'S uf miinindv acU^ ily an* 
today sbi* hii?iis hiT Support of dm.w poputiilioiiR? 

3- Why mu-'it ihi* iipE,d pifimluEiiin irf tlir uuxlti liai e 
ln-ifii small durtitg prvhisturiv limes? How lia^ 
hiLman prupess uaidr the Hupport uf hirgiT niim- 
Nti poFr^ihle? Whut will tlk? future pru-hidilv de¬ 
velop nlun^ that line? 


WUiit Ey pt'S fiF imra are ^til! imix^upit^f al 
pri'M nt stage nf Elevclopment? puay nuikc 

the 'iK.viEphhriiiit nf nucIi jireoi a iiii^sihihrv in the 
Future? 

4. NaiTlL sEime mi^ntnry lamtiii^ auci fishing pip- 
uhkrion.^ nf high, low, and inteitnediare iatitiidns. 
\V\hvi are ifn- elianiclerLilic^ nF Fhe 3 ir™ fn 
whii’fi thry liviy? How dn ihtrv luikke a living? 
Are j^piifarions sparse ur densi”? Whs? I Fnw diJM 
trtlHilrd? Wliy? 
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In vAml parls of tin? world is= pjLttoral nairuidism 
niosl iiBporttuit mdAv? \\%y? Ikw do?* paa- 
(iwil rwvrn.kdi'cri] uff<"cl populatkm rk'n^fty and 
tlic pLiEEcni of pupulLiEioii dislrtbution? 

6. lb whiit dj(K^ oominer^lal ^u^icig differ 

fmm noTiiailiL’ lierdiii^? In whcit afireLiS fs OQiil* 
niefrial irnpcittariE? ^V'll□^t ate StUnt? 

nf die ehiiracterUtit.'ii qf diqse arcoJi? In le^ 

dt* p^pulLLlinq depjsilitjs and diiitributions 
ilifler with tivjHe two uses bf gros^lcind JWiis? 

7+ Name the prtnel[)a1 oetupidoiui which serve its 
dir tuLsis for msin s sisp|)ortr"Of these, whivli sup- 
pi\fiK tile largest fraLEiqm of tlw? worlds present 
popiilatinn? Is this fine tfon Intgernf snjallcr than 
it was yeurs ngo? Why? Name the ernt- 
nomic oetivltiefl ol yom Jumtip aicii in the order 
of their lektive jinth>rlaiie& 

A. Compare and eonimsi die proetJeei and odicr 
cliarai'lerislics! df priniith^e trnpieiilf planiaLanT 
Orielltah £iild OecidenEa]! agrl!c'itltnrc+ llmv do 
populjtldn densities and patterns var>^ witli tlieSe 
difTfrent ly|Jes nf agrieiiltiire? Wid\ whieh nnc 
of tfiese lypcts is i^upptirt bf dve denseat popular 
lion pcttsHile? Uliy? 

Ur Undf;f wlutt Conditions do pnpulutinni; tiim |a 
the sea for supj^Kirt? WViat are tlie population 
densllies and distrihuEiuiue in tJmse ureas w'hprc 


hsliiii|r is thp nMijm ecmioinic aclK-ity? 

10. W^at Eypes of hinest use iserve us Luc basii for 
tnioi^s support? What iH^puhition deniiF^tv is ca-h 
Itblp to Support? Unth r what etindjticins is such 
support temporary ? Relatively pebnimenl? V\' i.st 
^>atleiTi5 of poputahon distribiitibn prcvgil in 
arniis where the foft^iit industries are the domi- 
nant et^ua^le aeti^ idL'a? 

1L What factors afleet pipiilation denui Ekfl in urea? 
w'lnere die tniiieral mdiistries assume great relu^ 
rive iinpirlance? In such atkis^ what fuetors af- 
fL-el tlic pjtEem of pipuhltloEl distribution? 

JS. What eeoiinmie aetfvities support tikj drtlscSt 
pipulatHui;! in Oeeidcotal ureas? What peeuli- 
Dritiea of populating cciroL-entra Eion exist in such 
an? as? 

13. WUy do the oeeupatioos of any OH^a tend to 
cNnnge wft]> die passage of tmiep Illustrate by 
changes in your home urea. Have these changes 
nlTtvIfd pnpiiliitkin density jmd dlstributfcm? In 
whaE iL-ajpeetS, £f any? 

1 h hi wIniI: parts of ihe world are changes in ccce 
non lie avtivilii-^ Dveurring at present which w'ill 
affect populalkoi densitiui or dintributionic? 
v^'hat vei]| bo the effect of sihih elmiigcS on tliC! 
p5pulinVms of olhet countries, ns well as timt 
of onr owTi? 
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desert bwdeTlands. hinds whith are too cool, nn<l 
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Henry HnU and CjiiipLiny, Itie., New VuTk, 
ime, Rirt 1, Chaps. 1|[-\^1 e Part 11 , Chap, HI, 
Tine four cluipters of Part I treat the great p>pu- 
Intfcni agglnmeralinns of the presen E; the chapter 
in p.iirt If ili-als wiEh means of suitciumcc, Ftesem 
tatinn is elear and ilSteresEing, and should l>o Imdl 
nn aid to nndersEandiug die present and provoca¬ 
tive of thought us td die future. 


ChdjiWr Five 

FOPULATION CHANCES AND POPULATION PROBLEMS 


Increase of ihe W^oritTs Popnlatian. Out-' of tlii; 
5igiiifi{:diit filtti iissi^cLiletl vvilh utau"$ oL^oipu- 
iiiju uf ihit eitrth his ^trul iiicreTise iji isttiiilM.Ts. 
Tliis Ilas bet^n pjirtictiliirlv inorkt-xl the Inr- 

giiliking Ilf tlie proc.*t!!dtng cvnlury, tor^ sinoe 
ihvUr ihi-V hiive doublt.“ck xim iiicroLisu 

liLLS nal hwu ctitihntd hy |wpiikitiOTiS. In 

IjL’ln uitliin reccTit vciiT^, it has iK'tni itiore strit- 
iifcg fiiiK.nig colofijd peoplcsn IucIli added nmru 
tliLin SnAHXJ.tKK) during diu pa-Nt detrade; increase 
in iherLurnber of Chinese during lljo same period, 
though nn^ kuoMii CNaetly, Nvns prohabiy 
t;reater+ In Jnpan, the nnml>cr of iuhiihitik[i)s 
moLiuts steadily at a rato tkf jHinie^vhal leis tkin 
a mitljon yenrly, or nearly eiseh day. Siieh 
intreases cou-stitute a tlireal to the lialaiscc lie- 
tween population nnd re!rtjurci.^i: to maiiiteumieo 
of satisrsiclen' standards of lis'iug Ui tlie areiis 
M-here llu-y occur. 

Srngi: o/ Di'vchpmatl Uttd Fopuluikm rfjnngr. 
Stage of developnimit affeuls bolh totiil iiueuIrts 
mid p4Jpidation eompnsitiiai. Among priniitivo 
so<”ietieSv depL’iulent on cidlettiuu and the tlmso 
lor support, birth and death rates ore practicidly 
eipuil, ij]id pjpulalion reinuius essentially sta- 
tio!iar)*Civef eNtendc!it ps rinds of time, with nnm- 
lK.rs in the older age groups reliitivc ty small 

Bv contrast, initial agricuiEural use of the laiul 
or an irarnstturc agricuhnnil enniomy bii-Si d riii 
either Orientiil or C)eeideuliil praetsei^s, teiuk to 
eiismc on iiuircsistng pipnLilJuti. Sm.h iimii.i- 
tiirity scnrietimes tcsults kom use of nuly p,irt 
of tlie potentially arable or pfinlijctivc kind, and 
the existence of an agriciilhiral kunlier. Agaitu 
it is due to liudennecUuni^ulion and fhe need fur 
large numlsirs to grow- and liLirf^-est the crops. 
Which of die two it niay lit^ is imTiuilefSid, insofar 
ns the effect on population growth is concerned; 
either presents oppirtunity for the support uf 


additiortLil utuuliers. TlKTcforc large families will 
be the rule .mtl populatiou grow til tvill occur, 
even to ilie exteni that it persists during the 
luitiLil stages of shift to a predominantly iudus- 
trial basis for support. 

During the earlier stages of IndkisErial develop¬ 
ment, thetu population continties in inert^ase, as it 
hi doing IfHliiy in JiipaiL With g^reater dtw'clop- 
ment of this t)"pe, however^ iirhan development 
and rising staiHlirds of Bviiig are aeeijmpanie^l 
by smaller families. Evfmtually, this leads to a 
stationary popukuiijiiu or even decreasing uum- 
Ikts. 

roprdwfitifi C/ifHjgr* hi Eorape, All these rates 
of pupiilation gravvth me represented in Europe. 
Tfie first occurs ainnug the hunting, fishing, and 
pustonil ^H-iipies of the .\rctic tundr;Vp the treeless 
plains Ixjrdering the polar sms. The second still 
persi^its in the sou [hern and stnitlicasterti pariH oi 
the ayiitiiientT ami ill the U.S.S.R. The third stage 
has bce*n reached in the highly indiaiurialiiud re¬ 
gions of central and W'cv'itcni Europe. 

Before the present estensi^^c deAa'kipmcnt of 
industry^ in Europe, the |X]piilatioii of the ennti' 
ticnt incfe:L!U.Hl so rapidly that not only did the 
total numlTcr of iuhabitaiitj^ more than doublLN 
hut a siirplns was iiv^ailatjle to pt'ople other areas. 
At the presimt time, iKiwcver. this sorjdus luis 
l>ccu ri'placcd hy a deficit in I hose parts of 
tetOral and wcsieni Europe v^hcr^? agricTiUiire 
lias been supplautLd by industry as the sup|>ort 
for most of die people* 

Tleiice, for Europe as a wlasle, tln^ nttc of 
population increase was eousiilerably snialler 
during the doc-adi; ending iu ly 4 P llnin during 
that terminaEing iu Jn hnlli decades. It was 

host in the central and nrTrthwnstem regions, 
sufuc^ii'hat greater in Efie .scniEh^ still greater in the 
vast, smd prohiilily gresitest in the U.S.SJk 
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ThoMch Beets of the war are difficult in 
evahiate Killv, tliey will proljahly husteii the 
precciW of population loss in much of EnroiWx 

The population changes for several of the 
countries of Kurnpe sire sho^m in Fig. 24. in 
which \ai\.h. past cfuuKliontt mul prohahle future 
trends are indicaletL In Ffiiiictv Cermany^ Eng¬ 
land ntul \Vales, atid Haly. pcipulatinTj^ sire doe to 
decreiise. It is cstitHLilr^h for e^.icnple, that by 
1IIT0 the tijvA pr^pnlatinn nf ihv Briti'^h lf«les wall 
be rediJctMi to nnly uWmt TO per cent 

of that of the present. Tlie only ualiou of ihv 
Western worUl, iiaii^"ih wlncli still Iuls a hirge* 
hist-growing jxipuLitiou is the U.S.SJh There, 
the transition Jri>Tn agriCHjltiLre to intlnsln- is still 
in its initial stage,*: atid I lie piist histoiy^ of the 
rtaNons of wesleni Europe h Ix’ing rrp<mttn:l. 
During the 12 years endiug in 19®, popubticin 
iucR'itsetl 10 [XT cent in the Soviet ITiInn, aud, 
during tliat .viitic iHncxL, Hie unmlxT nf ianners 
dem^ased by as a result id the Irek 

to the cities which accompanied industrial de¬ 
velopment. TcHlay, oearly per cent of all the 
inhabit.ants v^ nrk in factories. 

Prohihly even mufeimpfirlaTit thn'm the change 
in rupnvtx-fs i.s the one which is ixi'urring in tlie 
relative size of file cuuslitucnl age groups; In 
Euro[K'an countries. Even today* only the 
U.S.S.R. has a tjottnn pripukitiou: rlf«"W-hiTr lire 
older age groups con sli lute au ever-iiKTeasing 
percentage of the total popnlalioii, and the war 
will prtsbahly hasten this changCp esevpt In the 
Siwiet Uniou, v.hcrc the birth rate has risen 
gri'-atly of late. 

FroJjahle Fuhirc Europcoi^ PopuJitikms. If the 
population trends in European cnuiUrics arc 
studied* it becomes npp4irent that only Soviet 
Russia promises to enjoy a great growlli in the 
number of its people during the nest fquarter 
nf it ci^ntnryh By J 979, that cfnintry will have at 
leiist 22ihmKJ*0'nn lithI pruhddy iu- 

hiihitants, for appni?4irtinlely 60 pT cent of all 
pipulalion growth to be esp-cted in Enrripe 1 h'- 
tween now' and that dale vvill Ijc in the Soviet 
Utuon, Elsewhere, in fact, numlvers wall reitch 
their peak not later than lQ6ih by 19T0, a de¬ 
cline will hav’u sot in, France, for osample, w ill 
then have 4,000+000 fewer inhabitants than in 
1940; Creat Britain will likewise have siilTcrc<1 a 
loss of popukitioru Cermany w ill not lie gaining 
in numbers. 

Thc^e vlilferences in growth rates are related 
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Fto. 24. ThL« graph shovv^ the popabtion changes 
which oceiUTVcl in w^v^iral ct^anlries IjcTweeii 1670 
and ]940^ uud pnm'i;l^?d changes ftimi 1^40 lil 1970, 
thMi*gartlii>g the cJlccSs of I lie war and Mr- pissihdity 
of internal TnfgratioilS. Tt ^^'ill be nnted Pnit, fcT mcst 
white pikpubOfins, the pcrifxl nf tapid growth is ah 
miifft oi’^T. ( Biised on siiidEe? by the Olflre of Fopnlu- 
llotl RcfiLMTch^ PiiriLctnn Univ ersity7) 


to the nge structures nf tlie popnluhous of the 
v'arious countries. Dnlv in Busicia are there luUto 
ehildrcn uudtT five years nf nt^c than luclivaihi.ib 
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iis xiTiv t^rhrr jig^ group. By HDTO. it h prul^jlilt^ 
tljjit there will lie dIn^^t ei,i mdiw people uver 
sixly-fivv as uiidirr fifteen of :ige in the 

eniifiEnc-s of centml autl nnrtbwestern Europe. 
These fads indicate that Russia %eill, by 1970, 
etiu-rgc as by fiir the iiidsl pspnluus c^lll[]t^y' 
of the VS'eslem wwltl, with I kith Hiiiple nx^iii and 
adl^f|^l.lte natural resources to pernnit of CspaTi- 
siun and great drvelt)prnfiit» The poEcntialldes 
of this are apparcEitn and of interest to ns, wvll 
as to tfie eoiiTiiric^s ol Europe, for the Ssjviets 
throEigh their Asiatic laoilholdings are one of onr 
near neighlx^rs. 

Spread of Eriroifcan Fopulntionx. For many 
centuries, the lniids known to popnlatioiks of the 
Western world ^vere liiiiiti.<l to those vihicll 
lairden'cl the Medilerraneaii Sea. From this cen¬ 
ter^ arnniid which c^iirly Oeeidi'iitid civili/;(t|ons 
developi'd, tin:- knou^Ti world esp;u]ded gradiiidly 
in iill difeetiotis, os reEiiribiug travelers and 
merchants dcscrilicd the distant regions they had 
visitecl. It Was not ntiEil near the close of the 
fifteetith centiiry> however, thiit dist^wen" of the 
AmeriiMS hy 0>hinrLl)iis led to knin^ledge of \hc 
New World, and it was still later In'fore additionLd 
eyploratiniTL rev'ealed the true extent and niitliiu-s 
of the w-orld''s Imid masses in their cnEirety. 

Wit Si in creasiTig krim^ ledge of t he opp srlu- 
nitics prelis^tited Liy ne^v anti distant areas. Enro- 
peaji peoples spread ItiEo these famwiLV landiH 
prndnelng important chacigi^s m iht^ areas iio 
^•nded. The most notitble of th£?se shifts of white 
|ioptdatirFi]s to tlie corder parEs E>f tlu^ eartii's land 
surf aw oeeutTt-d during the past, and early iri the 
present centurv, as an aceraiipatnincnt of a better 
Icncwvtedgc of favorable nalnral c«)nditEc>Eis tn Ehc 
Uniterl SlalcST Qmada, Atisiralfa, and New Zea^ 
Liiid, anti of iiTsprr^vrtl incams of iraTi^^porinlitm 
and commiinScation. Since the popnlatinn of 
Europe dtlnhlcxi during this sainr- [^i-rind, this, 
ulito. was iindonhtedly a cuntrihutiTig factor. This 
mnvermeil E vi rts njost marked^ and Ehe numlnT of 
arrivals ixi the l-'Uited SlaEvs w^s greatest, 1 m?- 
tw-et'U l^BBand 19'^n. BeEwpcn IFJtio and 192fh 
when most rapid, immigrants niimlM'red 9.- 
in all. Ehey ttitalrtl approKimaU-ly 
30Jl00,fKX>. Similar ihijugh smaller migoitioiiis to 
Canada. Auslralia, and Xew Zt^aland ^jccnrred 
during essCTiEially Ehe same period* 

Of late years, whiles have also invaded the 
tropics, principally as overf^^rs of native or im- 
pfsrtCfl labor on plantations, or as tnaTiagcrs of 


Other Inisiness enterprise's. A few hdivc also moved 
oi! piirnuaicEJt ?a'tElera to work tlic land, as in 
C^neensland, in Enspieal At]straliLi. Hioijgh the 
numljt'fs lEiVoK-ed In these movenK.mt^ Eo tin? 
kwver latitudes have not been great, the effects 
pr[>Jiitcd have Immul it]kjMirtjiiLl. With (he uStidi- 
hsliment of plaritbitiotis, opportunities for gainful 
cinploytitent have hH-rcasu^l. iujd in iriiiny in¬ 
stances such v'CEitiircs have also v^ idened lUEirkets 
for niUive produclinn aiul enabletl snpj^ort ol 
denser native popnlLLtions. Then. too. white con¬ 
trol luiS tended to eliminate earlier practices 
which kept population in check. Therefore, in 
Java fur < Jsainplc* the nalw^e p^pulatitui haul in¬ 
creased from an estitnated :l,Otib,tKXl or -LCHKl.UtKJ 
in to nearly oBJHlthtJtlO :iE the present tune. 
Further* iii those areas where the hn^iil supply 
of 110,1 IllIwjf vVlls inadefpiate, there has Ijcen an 
importxrhoii of large numla'rs of tolore<l workers 
from more densely inlml>ited near-by warm re¬ 
gions. This has i^niduct-d lait only a ehaiige in 
man^s distrlbntioEi. but an arlmixture of peoples 
as w-e 4L aiwl has created nev^' popnlatioi^ problems. 

Whether the e^irlier great migrallnn of white 
population to the cooler parts of tlie earthX 
surface will W* rnalehed by a tnui|jarsd*!e inva¬ 
sion of the tn»pics at a later date is still iincertiiin, 
though it isgetieriilly ccmctHlcd Ed Im- imprcdiable. 
In part, tltis is lictanse w-hites may not be able 
to sidjiist theniselvL'S ttj the conditions of humid 
areas with prevailuigly hjgli lempiTatuTcs; in 
part, it 15 bceanse the I jest purls of sueJi areas 
abeady liave large native |x>pu]atioiis, with 
stumlards of lining st^low' that w^hiles cannot meet 
the c<Em|]ietition successfully. Even for tropical 
AMSir;dia, iti QneensLind. whefn- .such enmpeti- 
linn is not encountered, there is some difference 
fd npli^ion as to thi? degree of success achieved 
by ^vhite colnTii7,iitioii* 

Popi/^fjflnn Changes fn ApprE>3d- 

mately 75 per cent of tlie wnrld's iDhahitant^ live 
in EiirasiLU more than 50 per ci-iit in .Asiatic 
areas alone. cxcludiEig the U.S.S.H. TlHJteforc 
e^ eri small perceentage increaseTi nf pEipul alien 
in Oriental agrarian arenas, where iiiimlHrrs in- 
CR?ase up to the limits of siibsisteiiceK pr<iduoe 
large numerical accrelions. There, asiv slight d^- 
cTtrLLse in Ehe high death rates, tinpn^ved agricuh 
tural practicesH ^ir jndu!^tri,il!74itioEi. is accom¬ 
panied by tlie addiEjnn of largeniiuiliers. Because 
of ihe present immature Eigricultiiral t-t^uHitny of 
most .>\siatic areas, sii<h iiuTeascs piramlsc to 
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persist for si^vrml ilccaxles. Only in Jitpan, w^bich 
b in llw t^arllcr sla^j^es al rnduKtriiii di'Vrlnpmrtit^ 
vi’ill pupiibitioii probuRly U-nd U> Ijei'^ame st^itinn- 
witJiin thi' uvui three nr Imir clLHnides. 

Thus, hi il|crir.^u]tiiral liidm piw^plcr C'^siktinne 
mulliply at a dislurhiiigriile, Fcir the hitlf century 
eudiTig in 1^4 L the increiise was lOUJKWJ^tKH}, 
or more than 20 pe:r ctrut. This resulted fTtwri a 
high hirtb r-Mu, niiire thiin twice dial: of die 
United States^ it ^vas not greater liceause of 
the low life es^nxManey at iHiili; slightly less iban 
£7 years. W'ith present birth rnles, and death 
rates at the level of ibow* in the United States^ 
it hi estimated that the populntion of India would 
l>eeome four times the svorldsprefsenl tnlal in less 
than a ct-ntiirv. The presc^rjt restricted, though 
enormous inerenses, are made imssfble only hy 
construetion of additional irrig.iEioii dams, stvamp 
drainage, and siime iinprtyi.ement of agncnltnral 
praetiees. Yet. despite these, iLiminL'S still take 
their toll in this densely iiihabiti;<I regani. 

The enormons p^jpuhitiiuj of linhsi has led to 
great overeroM'dfng in s^ime p;irts of tin? cDLn]lry+ 
iareally, iii Beiigjil, sp here the averagi? density is 
<516, there are Lintled agdciLltnral areas where 
th ere 3tre inlmlntants to ilie srjnare mile, 

'I’his is alxnit one perscjii to ati awtage city lot. 
lltJwevtT, densities fall far helovv this figure hi 
rn;Uby parts of India. The Native States, for €‘5^arrt- 
ple, hiive only M4, as eonErailed with 248 in¬ 
habitants per square mile for British hi dm, and 
some of the provinces have even fewxr than eilbet 
of these mirihL^rs. TlHiiigh ifioine inigratiiin to the 
undrrpnpulated arras lais develojit'd. it has not 
tn’cn estensrw, Uml city^vurd m[n eineiit h:is likc- 
vvise iM^ni sinalL Thertdore the pc>|>tiLilf03i proh- 
leiTi of India Is still unsolved and pruioises to be 
Serious fnr same time to come. 

The total popularifvn of China h not hnowm 
deniiitely. fur no accurate enuuienitiun of the 
iallabitaIlls hiis ever lieen made. Like that of 
rndhip Jitawi'vrr. It Is ’wry large, probably in 
eKCi'SS of 456 iirHJJSUfJ, agrarian in Ey^ie, and 
luereasing rupidLy. in suine area-^f. ilensilit's RMi'h 
almost milHdh'vable figures; In lathers, in the 
nortliW'est and sonlh, they sue rtiiseh inort' inocler’ 
ate. Northweslern C^hjna, hir t ^ainple. with an 
estiinatetl 41,2 |mt cerat of ihe lami aresi, sup¬ 
ports Uuly afxnit 5 c?eiit of tlie total population 
of the country. As iii India, the pcbpiihuion jjrnb- 
lem will prohahly persist for several decadtxs la?- 
t'au,se id the present stage of dewlopiiictil, and 
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the probable sUw^ness of change in the bases for 
support. 

The four rniiin iskuids of Japan sin- ptnli;ibly 
mure densely occiipitxl thatj any other whole 
eunntrv of A^la, thobigh small art-as of IndtLi^ 
China, and Java me lis badly congested. Today, 
the average po|iijLtinn deudty in Japan is esti¬ 
mated to Ur nearly persons fyer square mile 
of arable land. Purtlu'r, popnlutiun inereuses 
steadt]y+ It imirc than doubled during the eeiiiury 
cn<ling in 1946, mal it still inereitses at an aver^ 
age rate of 92thOTK) eat'h ye;ir. IloweviT, in 
JiipLin as in the ^Vest, a deeliniug birth rate has 
uemtnpanied intw%rsTng iiuhistrializ;LtLOEi. urhan- 
j/jiliiiiu a ltd rising standards E}f living. Between 
1915 and 19'a5, the growth uf the critics equaled 
the entire natimial Increase in nuinlxrs. Tmlay, 
at least 5tl, aiad [msstbly a.s iniieli as 66 per cciil 
of the total pcbpnlutlorj Is urhiui^ Lirgely as a 
rejiiiU of die dly^vsn-il movi-naMit from rural 
aR^as. TluTcfore a gratlu^d slmving up of papa- 
iLLtion increase may lie expected, lo last nalil at 
least 1970. By I hat date, or shortly duTeafter^ 
pupulatiun will [jmliiilds' la^^mpe essentiallv sta- 
thnniry. TliLs bt tlisrcgardlrig any efFeets I he 
W Lij may prtHluce, as these itre tm predictable at 
present. 

FrofjitjWr FFdrpre Oripntal Popuhtloiu. Present 
pippuLuions are EKJtli Uirge and growing rapidly 
in certain cynu]trices of the Orient, Tlbc.w Eire hidia^ 
Cliinsi, ;ujd Japan. Of tlie three, I he first Ewxs 
luiV^; relatively young populations, aiuh thungh 
Ehat of Japmi bt aging somewduti, it will be .sesme 
time E>t"fore It xsill [>eciiiiie statioiniry^ and sEill 
Itbugcr lH?forc an actual decrease in numbers may 
i>e cxpeetf ck 

In China, w ljere indiistrializatirm Is still in Its 
Ix'ginnings, [XPteEiEiidities for dcvelopnient ;irc 
mnch greater than they over were in Japiiu 
Tbis is lrs;e lw>th heemise ot the imml^er of in- 
Imbitants and resonri;t% incinding nnc of 

she world's (l^catest rejHTvcjs of ooah a iumrce of 
power. Therefore it is almost itu vitEible tluit tlie 
ChiEJCNe will reallrx* on these* assets in lUr rela¬ 
tively ueiiT fntiire. \^^]eu (his occurs, it will alfect 
the rate of pipu lilt ion increxstS 

hnlfa, also, wlwise preseiil populttpnn of at 
least -lOEIJMMhtWH} is intTfi^'ising at a nite of 
ersd millinos each year, already lias an tni|airtapU 
Iroii and steel indListry,, hLiscd on Icbeal raw' raa- 
lerials, as well 'M other iricliistrlt-s with promising 
futures. What effect recently altained Independ^ 
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\mvc on the ^invrli nf itidLisrrLLliziLtiLiri 

p^^pnLition iiiiitiLH^rj iiEiLvrhiih, but tlirL-ru 

atv tni^iiy purtButs of eiiango to bi* cxpt^^tod 
in tins «!d-!H'tllod ureu with Us ontiniHius [lopih 
IulIoil 

\\'stliiti a diM^.ides. uKtusldiili3t.it nii^^d 
JapLin horn a t'cnidJlioti of iiuibilit)- to resist dicta- 
tiou by dkL- great pinvefs oMIk? ^^'este^l v^ iirld to 
u placv of iiiipurtiiut'e aiuuitg lliv^ n-itions. Sirni- 
liirlv, Ixith (IbiuH iUid Endia^ >vitli flK^ir r-ipiiilly 
girov\ing. relatively aiid eiLoniKi^iis jHipida- 

linm, iriiiy likgit^dly l)e exprttcil to play a iiiui h 
more impurtaut part in v^oikl alkiirN tiuik th-t-y 
have in I lie tckviiI past Ahc'ady It is uppareut 
thill white tlomiimtkm lunl ctdfKUal empire* iis we 
lj 4 %e known diem in the Orient earlier In tlie 
jiresenl tt.^Ntirry, are declined lo disappear. Wln-ii 
llkis oecurs, it will mark tin) end of the ui^disputed 


snprematy\ tkuiigh jsot neeessafily Htat of the in¬ 
due nice, of w'liite pipiiliitioiks in easLeni iuid soulh- 
eiLsteni /\siLk. MurL^aver, it w ill tuerciLse the im- 
pnrtance of our Irontagc on the Fueidc Ooean, 
thus adding aTiulher to otir long list of favoring 
ikatnraE cDnclitions. 

i’ltyuUiiton iti UuiJed [>nr- 

ing the 150 year piri<3d ending jti 1940, the 
[jupuhktion of lhi4 L-kiitiMil StiLtes inerease'd slightly 
riKire than thirty-threefold, and the tlen^dly pt^r 
si|Liiire mile nearly tetdohL Jn part, thk itiLTease 
ill niimlH^rs fraiUed fruin an estx^ of birth^k over 
deatiks in an area ^vhich wms prerkimiiiLkiktly agri¬ 
cultural during the earlier decades; in part, froto 
tm almtist unpreKXKknled emigralioi^ fr^^m Eiuo- 
peaik ikreas uf surplus population UEitil t|uite re- 
eeiuly, Dtiriug tlie strven decades U-i^veen 1790 
:ukd imh tl Kt jjercentage ittcrt\tse per decade 
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POPULATION CHANCES AND PROBLEMS 


ne^'tr cJrr»ppcE;l -12; in four tlu' si"V"4:'n+ 

It nmc^iiiL-i! to 15 ptT Evi^ii sinct' I.SfSO, 

tlic3U|»h pt-rv't^iiiugu- hitreii^ies li^ivc Iwvii siiuilliT^ 

luiniLTical hitTc 4 se 5 b.ive rangL-d bi'twix^ii T,- 
and 17JlsK).IS<Mi for tkc-ade; for 

li\c out uf ttio oigblT they Imvo cxoc€K.lL'd 12,- 
i:>fKy,000, DuriTig the I'liding in UJUX 

honev'er^ tbo percx-ntLigc iiicrerise dropp?il la T.^. 
|}]0 siHLklk^st in our liisli'^n'; the iiiimL-rioaL to 
8.894.229, the smallest sieico 1850, Tetoimrarityp 
lliis trend has Iwen ft being estiiTnitod 

ihiit tlw ]EK’tfi‘a$t' for the detvidy undliig in 1950 
^vill exceed 11.0tK)JltK). 

lliCsW changes in Tnimbers ami rales of m- 
CTcase which have iK't'ii nou^it huva Ik-cii 
paoTcd lyy cliaiigcs in ct>rnpnsitioo of the [Kr|>n- 
lation. During the Ckhrlitr periods of American 
liijitory, Irath the numlicrs and the percentages 
o± the total pthpulalkin li\ing in url^an triiti-rs 
were small Evvn as late OS 18S0. only 28.6 -per 
cent of the population was iirhain, and it was Eiot 
until 3920 thikt Hit iiiitnlier of pcfjplc liviikg in 
urtxin centm excie[1e<I lhal of llioie living esnt- 
sirle of the cities. By 19 t0« however, the rural 
\y\i% less than 5U |KT cvnit of the total and tudy 
77 pit! ctMil of the iirluin pips i la I ion. 

In adthliVio lo tliis shift from niml areas ti> 
nrhan ceiiters^ there has Iwcn a f!i?erea!ie ii^ farm 
popEilaticn fs^r several Eletndt=is. Tlie I'. S. De^- 
pirlnwiht of Agrieiiltiire t^timiites that by Janu¬ 
ary* 1944. Fanti pEspnlLitioEi ivas only 25,521.iHjy, 
jdK>iLt 19 [ 3 er cent of the naliofi's Inlaid and agiivg 
rapidly, 'Ilie same bureau rKtiFnalns tluit. 
during the five-vi^ar p-riod eEuliTig Jaiuiary* 19 J h 
the fLirins lost -1,748,1)99 pTfsotis, t5.7 pr-r a-ut 
of their total [kipulalitsiL SoEne of this l>ss in Tunn- 
Ix-rs may bt^ ten^psrary. it is true, hut nnu h of it- 
will Ik? pm'iEUieEit. hjr even with fewer lamuts 
prodnction biS incruaiscd. TfitTchjre, la king all 
the facts itito ttinsitlcnitisoj. it is iaxprnhsdile l1i.it 
I he E^f |hi 5 siOLitiEry will ever again ,'CTippnrl 

the [population!* of I he [nist, even ihcsngh I he 
rinmWrs lining in rural areas m:iy itsi.'feaw .i 
n^sult ot deE.^"nlrali/iUiriri made pk5sil>Ti? by im- 
prtw'ed meanx of IrLEONpirlalino. 

Tlie hlvtoiy^ of p^puLlti^nI clnnsge m ihi^ Lbiiled 
States iHuslriites the varying eonditions whicti 
cb;if^icferiac different st^Eg^■^4i of dE-vi-loprnent. 
^'^''ith Em agrarian rconomy anil an agrienllnral 
frontier of great promise, pipnlation grew 
rEkpiillv, hy l«>[li naliEral increase and ironngrLi- 
tJoii. Willi disappearaocx? o± the agrienltEiral 


frEKotier and iriUiation of indusiml devY-lopmentp 
nnnii-ricid* thEjEigb not [X'rtt'Eitage inereases of 
pnpnlalton, bi't^astie E.-veii greiiler. Bnt, with fur¬ 
ther ULdustrial dtw^oloprneiitn mereased urbani/ai- 
Ileh], Eiitd Enneb higher slnEidards of living, Ixtlb 
ntnneriL'^il and piteentEkge jnerE:a!ii>s ol pEipnli- 
tion les;;j^!ncci lo the extent that it was estimated 
nmiibers wouIeI IxKinnc slEitiunary or tvciii de¬ 
crease by 1979+ or shortly thereafter. As has Ixx'n 
iiEkted earlier, tins Irind lias bee]i iiilcmipted 
rhiring ihe p:ist few years^ tliotigli this is pnabahly 
ETPily lempnrary. 

It sin add he Tiotinh however* I hat the clnmg' 
m rate t>f pipnlaiiini inere.iLHe' IrtFin dL-cade 
th'cadc has inM ]>ecii unifE^rm ihnnigtnnit ihL- 
r I titl'd Slalc3, 11 IIS wits be evtdiait aJler studv 
ii-f Fig, 26. In ilomiEiuTitly mral areas, growth 
Mill continues; hi others with a high degree i>f 
industrial development, this may nEJt he Irne. 
E^ien where growth occurs in such ureas^ it may 
Ik? .1 result B>f migraijon from ri'gions of ssirpl is 
populalioii rather than iiicTcnse fes^dtiog ffinn an 
of Ipirths over death?;. 

8iint? I he ^VlW Ieien jirikEliii't'Ef sEinie di?eeii trLEtij::i- 
tion of indnstry and a spn a-tl of I he eih'cts ot 
indiislriul rlcvelopTiient, llie CEindiLkins sfiEw^-n by 
i'lg. 26 014 ly !x^ nirHlifiinl CN-HisEilerahly diEriiig the 

tletNidc ending in l9-5fK Therefore d-rtain areo-s 

hid I wvre not aEfeetcil inLiti ria lly by I he bietnry 
typ' of devE’lopinenl pf lof lo 19 iO iiiav, by 195(1^ 
show impirtjint change in tot^il popnlutiE>Ei, rati« 
isF pipiilaliiEn itien-LLNe, ami t.*<jm|>Dsition of po|>Ei- 
Lition by age gr^iups, Hus already et'tdi'Ul In 
Clklifornia. for cxiunple, wIiitc an estimated 30.5 
per ceikl iiKTe^isc over tbe 194C) pipnlaiion imd 
tFccurred hy JanuEEry, 1917. 

bln dies oF IjidLiiu^ po|>iiLitiEiE^ growth by S. S. 
\1shrr illustrate whsit Keis (KTiirrctl owr mneh 
of northeasleirn UiEited Stales. Of I he 92 cotinfies 
ol EndJana. only ifl, rrcjst of wliich have rela¬ 
tively large cities, have increased 5tt='4nhly in 
['MipEdalinii„ rliK'aEle by di'i’aESi'; the others Iieivc 
sulfered hwses. I4ie c^nmNes wbich Itavc lost 
he.ivity Eire of |wei classes: ( I) those wIutc agri¬ 
cultural nr other use of nifctnral restKirci.'s Itis 
Ie?rseiicd oppirlunEty to ihe extent that families 
are fcW'i'F Iei lEomlM'T; and (3) giHsil agrk'ultiirjd 
areas with aging popEihiliEKis. small f;in'kihes. and 
miK-lkEitiis^i-d pfiKluctioEi. As in much of nnrifleast- 
cm Ihiited St4ili^ sigric^tdturr is no loiiger the 
most inip^rtEirit ecomimic activity of the iiihiihi- 
I ants of liEdiEEEUL; in l9-t0, ordv 21.7 p-r cent uf 
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Fin^ 2B. This |^mli iWfvrs llijit the at pflpnL'lt^^sl] ^riwih unifomi lhn>itghi3Ut Hiif t'tiitdd 

SliiCtrS, imt from in ri!^iun. In it I^H-gcin twly und hiis n;Qsi?i{' in tithc^p U 

hoj^itri late ontl atilJ Eronlinuis. It shc?iiy bt nl iiiKTCst toi.imutk'r tht realms fi+f t!nrS€ dElIer^Itt'S. (After ihe 
U. S, Cffi5us-) 


the [Ktpitliihnn livi'd nn films. Stimnlutinii oF 
ITidustrLil pnKlticfiou liy the waf wilL theft- iis 
fTtst^vhere, hnvt* a thiRnite^ thrMi^pli not (lefinUely 
pretljctjl»le effect im posti%'iir |Kjpulatjoii gruwtb 
ill the state. 

Kfirji/nfcn. Since even slight in- 
CTeases of piptiLitEori may upset the hukince be¬ 
tween local resources aiul snhsisti'!riC4.\ tln'V were 
often I I n; oceasiou for r wh iiik more ftirtiiiuite 
areas^ or even for mass migralions dining past 
periods of history. To the first of these t\m classes 
of piipiilatioD inovemeiit. icirtponin' iii cWacler, 
lielong incitr,sion.t of desert-dwelling nomLnIs> 
such as the Bedouins of the Saharu, on sedentary" 
popnlalioiis of oases. To jt aLso bedoog pillagings 
of tht' coasts of ^ulhwestern and Kjuthem 
Riirope by Scandinavian \'ikiiigs. Esaltlpl^^ii of 
the sircond class of moveitient arc afforded by the 


IrmplEuns tif mirlike pustiiral nomads from the 
steppes or grassliiuids of centra] A?iia* ei^Jeeially 
during iky years wlnni pasliirc,^ falU^i: lti the east 
into the plains of C'hinii; fo the west, into Eurn- 
peaii lowlands. 

In planning for the pjstw ar future of the more 
thjin £,tK>D,0(K),t>[K) jwople of the world, prt'sent 
inequalittes of pr^pillation dislrihntion lui^'e Uid 
to crinsalerution of the desirability of ■tome re¬ 
settlement. But where! There are no great, rela¬ 
tively arca-S of promise, as in the past, 

and tcwliiy, though populutioii is '"less fixed than 
niitioniil LKwiiitlarits.'* its inovi'nlent is neldicr free 
nor nntc.strictcdr 

Even if free, the unrestricted migratiori of k- 
diaiLs. Chinese, and Japanese would only siibstl- 
fiile equally serious problem fnr thi- present one 
of local overpoptilaliun in Jntlla. China, and 











































































POPULATION CHANGES AND PUOBLEMS 


fapaii. For fxamplts if Auii^rnlia, illi itsl 
soiLitl m]{J stitiaiiafy |K>piiiLiliaii, 

opuiiecl h) liiclULn iirimigraots, it pri*vldL*an 

uutJt-t fur tluL- tinLural lEiDfL-ase of hidia for iiol 
to eKceed five years. Thereafter, Austr^dia us ^ ell 
as Iridiji wQidd luive an ovcrjiopiLlatioi^ problem. 

Since mi^iitiuns cm a large se.de Lire neither 
piliticaliy uar econtamically desirable fit u "broken 
world," u holes^ile shifts of popiihitioii, which ore 
inevitably iKiinni to protlutje undesirable results, 
are to tie uvoided. Further, eivili7j,^d inai^ hLis 
lie vised possible ulterinitives; not only fur ptila 
and loot, but fur large-^esile population niovc- 
ments as ^velL ^'ihich should eventually afford 
relief from tEx-a) eongestiun and niuy finally effeet 
a permanent cure. 

Aa a result of tluijlcing ahii^g et'iniomlc, hi.'i- 
Eoricid, and other lines, l^ised at least in part oei 
the faets of geographical L.-otidiEions, si^rnc tx'Uevc 
that industrialization may soK’e the priddcm of 
oveqmpulation by rediiemg birth rales and tn- 
cruassiLg prcxhcftivity. This ivuul J make fur mure 
to divade. and smaller numIxTS among which to 
make the divisioiu thii^j ^nl^cliog needs effectiwly. 
Others lc;ir t(iLit suefi a dcvekipment, now Ix^giii" 
ning in certain Oriental areas, tlireiitetss the 
future of the white rat'es. Still others point nut 
I hat ;i solution effective among white [lopnlations 
may not meet rhe iiecessjEiej? of Orierjliits, with 
tlidLur IuIkios and tradiSions. Further, it should l>e 
kept in tiiitid that itidiistriaIiz;iEioii of the ^VVste^n 
wurlil ^Heurred at afi earlier pefi^al of history' atnl 
stage of world development, %vhen large areas 
Were still sparsely ijcei spied as id iirn^^^ploiieiL It 
is appars^Jit tlial no plan, satisfactory to nil and 
ciTtain of success, lias been promulgated as 
yet. 

Soj3j(? Effects of FopuliiUon DLh tribution. Popu- 
hilion distrdiutiuii uffeels ImsiIi eIu^ range of eflec^ 
live ecoiioiiiie acti\'ities and potential ri'tnnui. A 
jjparse pMjpulation prevludes the possibility of 
either cxlefisivo trade or iniliistrial development, 
M'hsVh offer griMt and varied op|inrtiinity to man. 
Only w hsTe there is considerable or great poputa- 
tioE] deiisily, though not always even there, Ls 
masiiTititn divcrsifiealimi of cennotTik nctivily 
possible. It is, of course^ tnie tliat i.-onCcntration 
of |>opulation iml ticci'SAiirily ensure diverse 
cc.iPnEirnie ueihities; it is only one factor wdiieh 
makes them possible. Thus, though the popula¬ 
tion of Chitm is ilens(% tin; aEnoimt oF trade H 
relatively small, except for local e:^change. and 
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there is only limited hidiislrial devrlopmcni of 
the \VesteJrti type. 

The Unitetl States, with huth vast natural tv- 
sourctHs ajid a large and suiOcieiitly deieie popula¬ 
tion in its more pnjmising areas, offers a peciiliiiirly 
fLivorable setting for faith the prL-scnl aiid toti- 
tinued development of many effective economic 
siclivities, 'nicrcfur-c wo should nut view the 
future walh foreboding, simply because the agri¬ 
cultural frontier has disapiirarcd. \Vv shotild, 
instead, realize that the future oUlts much greater 
upport unity llain wiss ever prij^euted by the 
wilderness and il5 "free IliucI." 

Stiie of population likcw i.sc afFcels Ijoih imttonal 
infftieiiDe and security. Tliinigh relatively small, 
aggressive grtxips were often a ct^ntiiiuing threat 
to the peace and possessions of the generiilly 
iMrniemns, but le.'^s warlike Inhabitaius of iiiEfre 
favored areas during tlie esirlier periods of his¬ 
tory, thU is no Jongcf true. Todayi when war 
inwdves nil the pt'ople of a ciniiitry, only I be 
larger population groups can lie a serLotis menace 
to world puaoc, and these only if luiitcd, foriu- 
nate in natural le.siairceif, and industrialized, for 
all tlijt;se laetors affect miliEary jxjtenlml. 

d'his necessity lor a large pipuhitiun, if a nii- 
tioii is either to defend itself sucee,ss frilly nr ta 
CfTibjirk upon a program of nggre.sxton, is rec'Og- 
nized in the concern manifested when a declining 
birlh rate forr^hatlEiwif stationary or dL;ereaijing 
fnimlKTS. IE is apparent that, lliough a large pipu- 
Litjpti doeis not, in iEself^ gULiriUJlee territorial 
integrity, as illnstmEcd by China, it is still a pre- 
ri.H|iiisiEe for such security. Tlu-refore sncli small 
luLtlotLS m may ct>EiEiEme Iei uiaiiLiain their sepa¬ 
rate existeiu'e must do so only by the sufferance 
of their kirgiir, more p>pulE)iis, and jx3w«-rful 
Tjcighijors, of whom they lend Eo iH^come ccu- 
nomie ftitcllites. 

In adilttion Iej Ijeing unable lo ilcfend its tetri- 
tnriLil holdings successfully, a nation fintk it im¬ 
possible to Cum maud an important phut* iu the 
councils of the family of nations^ unless its pipn- 
laticin IS large. Evein large pipnlalioTis may mwt 
with dilfictilty in hLiviiig their wishes respected 
and ihcir rix-ommcn da Lions aLX'i-pied, In this day 
and age. Tins Is beciuisc ackn'ce, uiileSsi baE:ked 
by the |>cm'trr of cEififftH^inenl, is seldiiin consid¬ 
ered nf impurlancc in intcrriEitioiial affairs, iitih-ss 
111 lIil^ inlL'ri'St of tliose able lo impiemenE words 
by actiiin, if uecessLa-v'* 

Tlie iinplicatioiis of these facts, as they alfeet 
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the United SIliU-s, i\rv i^hvioiis. Fortunate are \ve 
tbal laiir pipo9iitlL>ta is lurgep anil iLoubly k>rtuikate 
tliLit natural oppurUmity has inside pistiljie a 
uoiiiiiiervial susU Cialiistria! developEoent so grusit 
as Its Lhi i'livied in less favored Eueas. With wise 
tesiderslxip and use of this power, our country 
is UfTt ordy io a po^iition to protect itself against 
aggression, bnt to ii-vsiirixu an inupirtaEit place in 
world affairs as well. 

o/ Population Fact^nt as a Basis 
for Ntiftojml Fhimmo. Thu pnx'cdiixg cotisidera- 


UoTi of pipiiLltiou fsictors h slu Eittenipt at a real- 
islio uppridsal o| ujru/jng conditions in an iipipcr- 
fiXf vv£>rld. Even though limitucL it sIh^xiM Sug¬ 
gest that Iwith pipiilatioo pcrionnauco and 
pitcntialitles afu fmts on wlsith any effective 
ptiinniixg for the inture tnmt lie tiosed, at least in 
part, TIuTefore it is vitnl that, in hiriTUitatjon 
oF l>r>th onr dnmestie and international policies, 
line imporlaiKtr uccol^ded the part pipLilatioiui 
pliiy at present^ uikd promise to play ii^ the in¬ 
to 


QUESTIONS and EXERCISES 


L \Miat h the pfr^nl popnlatfim the world? Is 
it SiiLreaMag uf Jt-'creiising? Haw r.iptdly? 1?^ ihe 
tiilv nf Eiii.'fe4LM.' liUiriHTin in all tnea'i? In all parls 
of the L'oited Slater? In all piuts af yoar Iknlne 
stLLle? M'liv? Iti what purls tiF the w^orld L\ pipa- 
Lilion intrexiM* im^sE raptd at prcM'nt? Wliy? 
^\T^y do iurh invTL-JSes Ciiii-'ie great ean-Lvm? 

S, Into what pirl'i of tlie world was movement of 
while pipEilatioii tfiiost mpEd afli't dj^t^ven' of 
llir AuJi-'n't-air and of iril rotites lu Ihu Orii?iit? 
Wliy? ^Vil! this iiMiveiiktiU K* pLiraflelod at a 
likEtT dale hv d sunilar ilivasifm of the Iropits? 

Why? 

-1, What rifvels Juive prtjdiwed hy llie pros- 

i-ul nkiweim^rit iif while pipiilalions iTiki I he 
trnpieH and iho rslahlk^iliFoeuI oi Impii-id pUn- 
faliMiii^^? Which af ihi.'Mi iire bekieRi iul atkd w’liji.-h 
an - kh'iriioental? 

A. Mloit effevls i\i) tlie diJTefimt .sfiigitS of develi>p- 
meol of man have on pipubithiu iioniWnt and 
iciinpiiMEHiiin? lllnstrate }ry esaTopIcs of deDnIle 
afr-as Wfclh t*avh eT atage* of devLdopmeikt. 

5. Jii what ^lag^-^ kjf di.-vi lopnii'fU [a the pj-pulsilEun 
of Eontpc at pnvWniil? V^^liat diM.-s ihe fiitiire hoh! 
in the w ay of in pn-fk^lU Eiiropcjaii pipo- 

hstj'oEis? In whk'li one of ihe lCuTo|Hian cmmlriei 
diMis pp|mLitjon pOmiisc tu ftlere£ 1 -Se OMisi riipklly 
in I he fotniT!? IVliy? Ihwv will the war probably 
affm-r Kurripean pipiitciEiotis? Why? 

fi, what ctik^s the* future prnlwihly Imld fn Mno? in 
Mic wjkv ijf pfjpiil lit Iron i hnoges for Asiatic i.tnin- 
fries SLiL'h n% <^iina ikod liKlhi? \'^'i]l white [nlln- 
enre piohahiv illereaM? ot tlrereast \n thesfl 
eoiiotrk'ffc iaflcT StiE fi thnngHH Ituv* CHXnirrtjd? 
\S'hy? In wlnit respetts would the oineTgcii(.e 


of great nation i on the h^rdiTs of the weitem 
Paeiliu W- of ii[k[>irran[.-e tn the United State!»? 

T. What is the pn-.wnr ^x^pLilation of Japan? Its 
area? flow diics tlat population density L-omparo 
wlih that of othiir cemntriei!? For l>nw long hius 
the popnhilioii prohleok of Jnpan been aeriou-s? 
Why is il iff nil her reLent origin? Will it disap¬ 
pear In ihe fiitarc? Wliy? How lias Industrial 
development alfecEed it? 

S, Diseuss tlw? rhiingei i.n number, divtributkjn, pnd 
cOTlIpfrSitJiPtl of tlie pipuLiUcin qf the United 
StatCA bt^h^ tx-n 1790 and 1940, Wlkiit ehangeif 
will prFilinbly rkeeorby 1970? Will tlwtfC Ik! Imju- 
efieiLil or deEriiuL-nlLd? Why? 

9. Why are problenu of lot^al overpopulation, diffl- 
eull of TATilotkm? I low were such problems si>Ued 
iii Elic p;i.%E? \Miy van thiy mt haigcr Iw solved 
hi w'aw? ^Vliy Is fri'e fnlgralEofl of pi^puLi- 

tkm kinpaetieiihle today? Wluft Milutioii^ uf the 
proMi ow tkf Lneal ovcrprxpidation hilve been pfo- 
jviw'd? What lire the objections to such ^soiu- 
tlohs? 

10. How does I'K^puliltii'Jli density affret the possi- 
liiliEy of div<'T'te et ootproEe aelh Ities? Why? ^Vhat 
Is the iii- tPlal effecE of p^TpnlaEion density on di- 
\t.*mly of {xonoinle aetivJEiea? Illustrate hy eji- 
moples of speeifie ureas. 

11+ Jlnw do nnmlxers of impnlalion affect imtlonal 
MX iiriR' and inIhsmLp? [Ihistrute by e.-campl^, 
W\ut does Eliir fuliiru hold for the United States, 
insofar as the fiiturv* will be affeekd by pespufa-- 
tion mjtnl)s^rs and diHirlhLitinn? 

12. To wha! esient slkonld popitlfltkwi tr^^nds ami 
eharuL-EkTtKtii'S l>e' cunsideri>d itk Ikuliunal plan¬ 
ning? \\'hy? 
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e:^CeSlenl Ereatment clf white sfttlemmt In the trop- 
jes. lE ijukides m csukisiduraElon uf the prohlems 
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Fncied hy while populalinns En the !ow 
and »ttidit!^ tif brrth early nnd ninre jwcnl ntlttiipls 
td Doeupy tt-lciely sciillerfd nreais, imdnding tnipi- 
rvH ^Tutnilia. For A hriL^ of the ronglu- 

^iiorUEp the aitiident i% to p|>. 

Thnnipc^on, WaTTOTii S,, nod WTirlplim, F. K.* E-tH- 
rrtfltr-s of Fotnrr Popuhiitm of fhtf Unilr^ ^Urleit, 
1940-20(KK Nulktnrtl Besourtes Plnnniiig Buii:rdp 
\^"ii3jhiii:^tfTn, 1^143. 

This mnnofl^apfi irLuh]dK'!i of ^eJ(t, Slhl't- 

f rated by many tabl^^s and gnipEis^ fnikmed hy £2 
tables which fill 9© p:i^c4. It Js a conTipFehensS^'c, 
wcll-dfX'nmmted pn'Srntation which should be of 
irkteresl to nil who arc conLicna-'d wiLli miiiiifkal 
pTiinning. 


WeEgert, Ffans W., nnd StcfnnssoiiH Vilhjalmut, cd., 
Carhp^.T of #hc Wurid^ Hie MaLtiifllaii Company, 
New York, J944. dops. XKV^. XXVI I, XX\ IIL 
Tills, hook IS n ^■s\'nipofciiim of poUtie^ni gctigra- 
phy* i die clmpEens died tifc concemed with popu- 
httiisn mid popidalioD pi'dhlekna. Ciiap. XXV[ deaU 
with pipulnlion trends and inteTnntioiml relatieiv^i 
Chap- XXMl Avilh llio fundantmtiib ol populutiuti 
change in Knfope and the Soviet Union; Clinp^ 
XXVI n with ptipnUtlan tiiovemefit in ImpurEat 
Btissin and ihe Soviet Utiiom. Tlie student will find 
these cliflpters v’cry vnhuhle lo supplement liie 
nioFt limited treatment of these topics in the 
[ckL 
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FART THREE. AL-AX ASD E^■V 1 R 0 NME^T 


Chapter Sfr 

THE ENVIRONMENT; ITS FACTORS 
AND FUNCTIONS 


The IjiitdjfCape and Us 1't‘aturvs. Tliii nli- 
5crv;LUli; fciittircs uf tinv rt'^ori CK.'cupit.'tl liv 
inmi are of i^v(j l)"pos: (1) those porsiitiiig fn»m 
ii pcriiKl prior to himum occtipudoii; and (3) 
ihnsf resulting Irom snuh otctipaiicVH 

I’hose not result ing irom man's occtipation 
and ^se inulucic spsice rulalioisships, clnmite, 
tcjpijgraphy, 3i4fcil5, glraind watur ainl natural 
drainage, mineral widths enntacl wiih the suaT 
iifni life fcirin^^ lx>tl» plant and aiiirnaL It should 
Ije rt^inemlM'reth hoT.vi;veri tliiil presei^t ci>ntli- 
lioH.s of certain of these mdivaduiil featnrcs of 
any fiihabitud area represent aJi itila-ritance modi- 
Eed hy man's aclbilies, Thi-rtTsTre the appeariince 
of the liimdsc-ape of today for any given region 
may, in ^anT 1 e rejsjjet^ts, Ix^ar only a slight rcscm- 
1 dance to the original one, from Ailuch it kut 
bL*en d^-riwd^ 

Thi^se aspecLs of the iLtntke^ipe which re.siilt 
fn nn hunrran f>cenpanev embrace .•such items as 
buildings; mads, railroads, and otiwir means of 
dreoLition and erjcoinnnieation; fences and othet 
kkiindjiric^.H; dilijbes and other artificial drainage 
linttsi dikmesticated ainniiils: and ciiltivaied crops; 
mini Inms4-lf: and siidl other ohservalik material 
fnatnrt^ as may have U?t>n prodncLil, either di¬ 
rectly or indirectly, by hneiiari TkccnpatisHi and 
activities. Thus tlte fc-vbting hniLheape of any 
given date im n ^'umpisite of ihe nriginai tsn- 
modiRed physical t'ondjHons of tlie area ;md the 
results of tlie iTiteractinn betwesm tfa-rn and 
maiK JIJ 5 matiifestecl hy himself. Ins worbi, and 
their results; 

Fartiws of (he Xiifnrd/ f*iJt:/ronnieTif, These 
:ire the ohsen'ahlc elements of landscape listed 
earlier; features such as topogrupliy and soils, 
Smee they alTnrd the initbd attraction for setlly- 
meut^ and later serve as the basis fur man's 
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eSrOtiomic actisities^ it ,fFtemtf desirable to diseuss 
the effects of each iiHliviiinalty, Lind the e<jllec- 
tive ehccl ol alh brielly at present, with a more 
extended eunsideratfon dclerted until later. 

Space Rehiiomhipy. These iiioltidc: rcUili%^c 
location, silK, and sluipe, 71ie relative location of 
it region is gixsd if it is easily accessible from 
other occnpled areas; it is pKsr if it is accessible 
wit I t diflicult)', ExceUenec of re tiid vc loeatiun 
is, therefore, not measured in tnlles, but by ac- 
et^ttsibilityp which affects both the obtaiidug of 
needed supplies and ihe maiketing of su rpl uses. 
Thus the United Kingdom, kicate^l at the pah 
of the land Ik-misphere, is favT^red hy relati%'c 
IfK^itinn; tliv Lintjpnles, Australia and New Zca- 
Innd, are hinalic-apped, 

Countries Viiry grrady in si?e, 5oine are large; 
others are suuill; .sHll nlherx are of moderate areal 
extent, ,^tone extreme Is the Soviet Uriion, hirgc^ 
tVain sMJine of the cc>ntiiientji; at the otliL-r, a 
principality such as Ntoimeo, smaller than miiiiv 
a la rge I arm nr trnpiciil plantation, so small that 
its area h txrijt expressed in acres. Too small a 
siJy^ is a di&idvantage, for it minimiTcs the pos¬ 
sibility of a drsirahle clegrnvt of jrt'lf-snfficiencv^ 
in addition to imposing other limitations fluted 
earlier, nr to W considered 

Hie skipe of areas likewise varies gmatly, 
either favoring f5r handicopphig a rt^ginn, Tlius 
aUk’ninitinn or elougaMnn, like that of €hik% 
which hasr a north-south eslent of 2olK) i>nE an 
nverage vridlh of cmly 11 1 miles. pruElnees condi¬ 
tions which are h-ss ravorabh: than in a 

compact hilt offu-rwi^at ^iimpLirabk- area, 

CMjrwtk- Comlitwm. Tile climatk elvments- 
li-nipuTaUires. inoiNtnre conditloTLSH and wmds- 
are possibly the most import ant of all the facttins 
of lIki natural cnsdroniTiLmt, They are, indeed. 
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the only ones und tKcasion^iUy do^ 

jiiith LmttzLEions nn mun as tn preclnde 
tlie practicabilily df his p^'rmjiiiriil aL'ciipatimi 
of cerlaiii areas under present and knowiT c^mdi- 
\Um5. I'lios Only the vva-slejt of snou- ufid iot of 
the Arctic and AntajcEjc^ limited areas nf great 
elevation and low teni|>eratiirL% anti shifting 
desert sikmls are destitute of all permanent in¬ 
habitants; 

If soils are both deep und fertileT 3iid 
climate is ravDra!:ile, man et^ii^inonly avails hun- 
sl‘IF of this Opportunfty to prnetii.’e agrieulttwie+ 
In factp areas with these fii\ oring assets sLip[K]rt 
i?i>n'ie of the ^vtirld'^s densest pipLiLnioi»s^ sach 
ns those o± the plains of the great rivers of C'hinn 
and JlidiLin By Cf>ritraSl, evyu wbiTO cliciiatic 
conditions are faAiifiahle, if soils are shalloiiV fjr 
unproduL-tivv;^, e^iCepE bis activities other tliLin ng- 
rictdti;re serve as the Uiesis fur snppcirtp pipnla- 
tif]n W'ill be of only moderate density^ and it may 
even lie sparse* 

Cr(>rmd Wu/cr and XGUtral Druiimge. Ground 
water, suppIitSLl by rainfall aiid stored timJer- 
groLnuh Serves lj^>th io feed streams und tosalEsfy 
human needs. Therefore* where it is diBcient in 
amount, man« pardcuhtrly in thi;; e^irlier stages of 
his advuneeinent finds the Liek a great disbid- 
vantage. 

Natural drainage may cither inv[K>se a restric¬ 
tion Or aid man in his attempts to use a given area 
as his home. M suc h drainLigc marshes :md 

swamps tnny itaterferc with rtimmiiuication and 
efforts to use the luiid* this being psuticiilkirly true 
during the earlier periods of hi:itoey' ami ainmig 
less udvantaKl prspulaliotiS. These are but cwo 
of Ehemiiiiy wTiysin which iiatiiral ilratnagc func¬ 
tions to cither liicrea-'ic or dt^ereasc initial ureal 
opp[M-tunity; Others w ill iie discussed later. 

Tupoiiraphic Cundithm.’!. These arc annbEig the 
more obsions of tiae faciiiri of the nuturaJ en- 
viremment whirh affect iho suitability of an arcu 
fur supporting jihul IF slojics arc steeps soils w’ill 
Ix^ shidlo^v, and c^inditfons will unfavorable^ 
By cm j trust, if slopes arc gen lie, rpr the land sur¬ 
face is fiiil, soiU will he deeptTK and the probabil¬ 
ity tlmt they ^^ill he prndnetivo is greater. That 
regions of .slight relict^ or without great s^irface 
IrregulariEVi arc the favored hniTie of man is in- 
diLufed by lliv present distribiitinn of tlie worUls 
populalioi], the major pirtiim of which \£ iocal- 
Jzeil in plain aix-us. 

Fiord and Fauna. The pliuit and animal Ufe 


of an area arc both iin|xntant m either denying 
or offering oppnrtiniity to man. ff tire plant hie 
many human ncedj;, ihts adds to desir- 
ahility: if it meets few-, ar(.^a! altr;ictinn is dc- 
ereased. The Siinic is true for animal life. Iir the 
AmcTicjs, for esiample, nmre of the anunaE 
native Ed eitbtT supplied giMud iTeusts of Inirden. 
The dog \vus ton small to bo very^ elfecliw; the 
llama of the Aiideim plateuus had a simtlar limi- 
txrtion. In Norih Ainerica, the bison, though large 
enuugh, dkl not lend itse^lf to dninestlc^ittoiiT and 
other large aitimalii siiiLable lor use were beking. 
This marke^Hy lautdiC'apfK^d the Indian popula¬ 
tions. 

L^foicrc/ RT'fllfh. Tlie presence of vsrried and 
valuiihle commercJally e?ip1oita!>le deposits of 
minerals adds gfcaSly tti the diTsirahility of any 
;irea. The absents of such de^x^sits imposes a 
great haiiElicnp by forcing di'pcndL-nff on otlier 
rcgiiiris for u supply of malcriaLs iMdispen^ible 
ill these days of compEcx industrial tlevelopmcnl,. 
lliougli of much less significunce at an earliiT 
periiHl of the world^s history'. The United States 
is veiy’ fortunate in Bils res'|x::ct^ Ixnng completely 
5clf-siilfieient in u huge numlier of ilie important 
minerals^ and capable of supplying \H own needs 
for several otheni in an emtirgeiicy, ivhen outSEdo 
supplies from more vuluafsk' occrirrences are cut 
i>ff. Hus has 5t(X3d us in gooil stead rccmitly* 
though denaiiids Ixive now depleted sesme of 
these rcserv'cs so seriously that they will no longer 
meet onr necicssities^ 

Contact tcith the St*a. Tlioso sueas v^ilh ck- 
tensive and lughly indented cciEist lines enjuy in¬ 
timate cmntiict with the sea; otl’iers arc actvs.'ulilc 
from the oeeain: only with diffictdty, I hereby Ixiiog 
handicapped* for easy conljct with tlic sea not 
only facilitatt'S the {IlViV of ttiule* hnt also estvBiUs 
an tipptirtiinily for sEfcuring a Bviiig to the lands 
pi»pukitian. TTils may Ix^ by hshiug, the corrving 
of tradc> or in other ways. The ijisul.ir character 
of the British Isles* Iek- example, by tHUitrasl with 
the conlitictital locution of the Suvier Uiiioei* 
tvsplaiTis at least m p.irt the greater dependence 
of their popnlLitioii on trjidc, their accumulation 
of widely scattered holdings, uiul their forcig;i 
polEcy, partienlurly that of the p.i 5 t. 

Efjeefs of the Tutai Natural Emu iron mrnri 
I'^fipm the pri^cediiig general discussiun of the 
itulividnul fuclors of the natural enviroTimiTit, 
u-hk-fi will \Hi c^msidered later in much greaCer 
detail- It is appLiretit I hnt ciich li^nits the range 
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Fir;. 2 T, Twp iif hhI hiinsf^ Ti^iir CUiai Cuse^t Cuinitv, Onv i!t a du^cmt, tin? 

istln r IS i-i]tiTL']y ^riiuntL Hil* wii\[\ ui iiiiLli liirLiyt'^t rFi^itli! <if !KtripN uilEi the |i>jkLE> 

hriikrii, iiiid widi ri'cry tijird ciFiirM,- Ldd L-rns?:wr''<‘ hJFici ihv ctlhur^ liFgt^tJkrr. Tlie njiif ^^m^iirLictyd 
|jy irW ETilit; ii friiiiiiin^'cirk i>t poiaH will] priiirLt" ^niSi Find llu^n wifh wkL XVfirn irtpjkns pt^nsuitetl, tlitf rtKif 
wjw !!iip|]riirk-d Irt' ri-ilU‘r>, \*t whkh vsj.'kh} NliL'iitlklllg iliul E^ir |ni[>fr wvti.- npplied. Tlii^ii llibf w;kit wtlh 

smi willi tlic ^idi* ilnii^n, tTiit ks iM-ing filU'il widk fl:ky. Tlit^ Iioeivf^ wt'rp tfusl itt ^uriiiniM and wnnn in 

Imt dik'V wt-rt’ iHHJrEy ^ iTililjlN-d iiiil] tlfct-y ^ckisurl Link'd kkrigt-r ih^in \i\ r>r srv4.'i] yfiiin. TIk'v wt?TC 
hard to k*-*t'p liir dirt tln>ppL‘d ciin tiniiully irnirt tliy rofjf HI id v.‘\dh iind thi-V" Irlikrd lii^dlv during, 

r:rtn^. I tripping W4ili'r Imig lifter llic* rsiiii wlls over. ikuTirlinif^ tlir WHlnr-Niiikcil tri<4 Ih.il- j mi? ?n hri'aiv eIihII 
the ^kU^ wiiIIh, iiviMkMii'd ti^ ruin, ^mnltl nti*t support \ht* wi'iirkt p^Hc] th4? hiiildEng ct^llnp^k'd. [Ci^tnicsy of 
ttiL- Xr-brjiskii St4itn I flstHirind SiK.-k'lyA 


of cfK'ctive hiimaii chiiicie iii;iU:riLilly, 75n’rijFnre 
iho siirn Irdiil of tlu^r iiiElik^rux? nntu asifiirni.^^ 
grnat importiiikn, f+ir llifv nfFtk’t his v^orks. his 
economic activdlies, his soci:il |■|^gll.lliZiltioo, and 
rveti Ills! litLTLiture. Among pmniti^ n populijEinrk^, 
iIht I’fFi.'cti commonly c\tciid to rf'ligimis Iwliefs 
ilSSVndL 

Effi'rts of Erie irfjimorrj^ ora Mmts U*i;rtv. An 
e.Miinple oi the eUeel o\ eikviroinm'iil tm the 
works id m4Ln isuflonled hy the vLiriation hi house- 
types (Torn IfK-iilily tci kjckility. W’hL-revcr wood 
\s abundant, it is ii coniiiionly hLidding niii' 
tehak This is true in Japatg tikc ^l>Tcstcd Se-.iriiEi- 


Riiviiin c<iiiiitries of TiorthwTsttTii Eiiroptv Jiod 
in miiehof European FUassia. In oiiro^en coynln'^ 
it supplied tile miiteri4i1 for the log house wath 
roi:Ff of Ikand-spht shingles, favored by the pit>- 
JicL^ts of the forested East. 

Ry OHitriLSt, %v}it-re wcuid is scarce but: st^nie is 
plL-iitiriii. as in .MrditerT4iikMin nrciis, the latter 
is generally nsed for huiltlhigs. This is j>LLrlft’t]- 
Jiirly tnie ^ehere sandstonL-s unti limesttmes, %vhich 
breuk readily bUo rt^climg^ilar blEK-ksn are avail¬ 
able. 'llms there is a marked Tesi-mblaiicv in 
lioase types iik the kitids which burdAir iFie Medi- 
terraiicaiu 
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In the arid regions of the earthy \\ here both 
^^ood and n)ay laclciikg, tli^nr pbtT is 

cfimmonly taken by ckiy, molded wet^ then dried 
in the sim or baked by fire into brick* Tliis Avies 
titc niiiteHal used for bnilding the palaces aiid 
temples of ancient B^ibylon. and It is still nscd 
tbroufhont much of tioiibum AfriCLi, s^aithviesl- 
t'm Asia* sithI North Clitna for the houses kmii- 
mon in those areas, even ihonj^h ^-ocli ImiUlings 
have a tendency to “melt" during torrential rains. 
In fiiniishing these houses, aha, clay is nlteti 
used, not only for itiaking jars and similar nleii' 
siis, but for other household equipment xs ^velL 
In GTir awn country, the adlnlie hrmses of t1ie 
Soiilhwest ;irc built of snn-dried bricky much as 
are many of the hoiLses in the driei^ parts of I\\k 
Old Worlds ajid in tho hurt hem pirtion of the 
treeless Great ^411 ns, the houses of the ir-uly 
settlers %vere commonly "soddiesr stach as those 
showTi in Fig* 27* 

Effects of Efwtrauntettf on Man's Economic Ac- 
iivitics. Man makes his living in a v.iriety of ways. 
Where the uihospi table ebaracter of the Jiomc? 
Lirea imposes too great limitations oil pfjSsihle 
i‘<'OnOinic activities on the land, ho mav even 
turn to the sea For sxippurt, as in GrctnilaEHl, 
Liibrudor. ainl similarly haiidicappt^d regioTis. If 



Fii;. P’isilkiiig, to supjileniL-u E Iiinu Ineome* on 
the Eehigo Plain* western Japiin. Tlie liirinhmisc in 
the hae'kgmiuhd fxniits un une of thn di.vIrihuLiries in' 
branehes cif ihc Slnn.^inOp in ibe della of that ri^ er. Tike 
stmi'lnre on p^ksts in the fcregmi-inil ts a shelter for the 
fhliLTman, OS \\v\] as u Suppirt Fof the net, wiiS^lk is 
lri|>[ied by means oF the projecting pf^1e, fn this 
deiiKely pckpuLilt^ area of sniali IimnS,. Suppleinentarv’ 
iH-ciipiitions suc h as are uevessan'^ even wj(}i 

ilie esistiiig hnv standards nf living. 


the laud uflcrs any opportunity, however, even 
llhctugb slightn it is generally cmbrat.’ed, either 
the Lhsks For lull-tiiEso occtipatiou, (jc to suppio 
mr.nx iinTcaoc tlciivcd from the sea. Tfiis eppor- 



Fio- 2y, El Ued, iin tyasis in tSu- tiuF. ^ihani Di-sert. Tfie palm trees are phukted in <]eoirt'Hsiunfi diij^ io such 
depths that their mots can n-acll gfiinlid Water. Sincr I hew df|Wr*sfi>tis lend tn fill wHU drifting fantln lE is 
necesjwir)‘ to keep iheiii cleariHl to preveni burial of the trees. Tsi skich an it Is noE neceasw to waler 

the trees, hut olher empft. prineip^illy vegetahte^, must he Skippliccl with wnEer dnkwn bv hand I’rf with etude 
sweeps frkUn upeEi W*eltK. Larkil aS Suell is valueless; only palm treses, plariEed w'llh luneh lulKtr, ^widence w€»nlth 
Fn few nreas is agrhitlture cwiTn?d on so lahorioikKly as in Efie ojlsis nf Kl INHi- {Cotirti'sy of Tlketndijre 
Ben/.inger. 3 
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Fin, hiTgtr, piL-rci-d sLib of silonc nl the ricllit is the "stone money^ of Y^^p, llTt uumeri in [he 

foFt^roimd. in tlieJr native dnfsses iTtilde frulll [iiiiteriLiE cibLihied IcnalK'. ore p^irt of llie harenj uF the Wefillliv 
rfiJef oE the iislaricL ^landing ut tike Eeft fit tEie Exoctitive Officer of ifie mine sweeper (O^urte'-T of 

W, H, Jlohhs^f 


iTiTiity in^y ninpe from grazing to agriculture; it 
may iTichicle fuiiiitig; or it fnay iocrihtr iti- 
tlusCrial th^vl■]o] ^^ncnt in id clcp^sidciice on trade. 
U'liich f]F these it H either singly ur in c^inibiua- 
tion, will tlciic^nd on cTivimiimcnlcil c^incJitioTis in 
major part. If rain full is limited, hut i^iilficjciit tn 
grow grass, grazing presents an obvious oppor- 
tiiuity, aiLil IIolLs and herds may sctac ns the 
basis for siippirt of either a nnmndic nr n setl- 
cntiiry piUhtoral populatiuii. If niinfall js niorc 
nliiiiidaiit. other climutfc eondilions: are f.'ivDr- 
Inpngraphic criuil[linns do not previLnil^ and 
soils arc f crtiks iigricuilture may l>e I lie dotnii Lant 
i:coiLL>fnie aetivitv of tfie pi!iipo].i,f|[iin. If neither 
gru/mg fair agrietiltnre is possible, but mineral 
M'ealth is prest*nt> mining may assume groat itn- 
pirtaiKx^ in the econnmicr liEtr of ;ni area, in some 
cavW-s M-rvitig as oue of tin? buses for the develop 
Toent of manofartnrrs, .Again* power develop'd 
fkv use nf roiil. uvailahle energn^ supplied hy 
.•itreains, plus nearness Id mw materials and mEir- 
lets, muy likeulsi; lead to the cmpliasi^i of in- 
dustrial deeelopiTlent as the basis for hnTOilti 
support- Thus man’s economic .letivflies are predi¬ 
cated rather largely* Ebough out entirely, on en- 
lironmenlal opimrtiin^'y 


EfftTis of Efivimtrmrni on Afan-js Ernnomfc 
uml ScK^iiil OrgfljiJi^rion. In cst.iblhihitl civiliya’cl 
fcnniiumilicsv the wealth of (be indii'idiial ts 
measured in terms of tangible p.issesstaiis such as 
liuid* Imildiiigs. iinimiils. stores of eoiTiniodities>or 
tohros which fiin iMescliiUigeii for these matcrEul 
expressions of aecimvulalioiii resulting from initia¬ 
tive and t hr Eft* Among many popntullons* and 
iiiidcTeertain environmental editions* btiwevef, 
property, dt the evidences of wealtb. may not 
inoliidL- all of the preceding Ikl, and it may as¬ 
sume 0 different form. In verv high lutitndes. 
in the dense fnresfs of the trnpii.'s. and in tlie 
oast's aitioug tlie dunes of tin? Snf. the land, 
except ns improved bv mun, h of no value. There¬ 
fore land owiicrsfiip us such is of no importance, 
and wealth h rechonetl iti other Thus, 

among some populations uf the Sakira. wealth 
may ciinsist oF palm tn'es, or the pc^session nf a 
Water supply: in other parts of tlie worlds tis 
among tlie Lapps, it may lie reehoiicEl in roifKleer. 
which support the popidation. Again, "monev"" 
often nssiiitii?^ strange fnrtns. SEimeljincs it k not 
even a tnodiom of eseh.uige. ils im the island of 
Yap. where qjt'at circuhir sLibs of the 

txdebrated "stone money“ importcf! at I he cost 
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(if much cH^ort from coniiidemhlt; distnnecs^ furo 
KiiigL^d ItcF^are the liuusc^t of ihcir o\v7iers as cvi- 
(ieiice ui ecooDinic po.^itiou in tlie commiiuUyn. 

F;-inli1y o|-guE]b^ih'on umiiTig less advanced 
popiil-ibons is likewTso often influenced iBuilcri- 
Lilly Ky ctn'irtifinH'nt 'J'hilSn where ilipendence for 
a livelihood isois tlie chiise^ the sikccessliif hunter 
iewumes leadership; otlier meirilKTS of the family 
or group occupy sulir»nliualc piiSiTioEiiw h\ other 
cases, tlaj matriarch may be the soiiret* of family 
riuthority where the eharacJef of the regional 
ocenpatiorj dictiUes this as advajitageoiks. Within 
the family^ the pcKsition of each agu hhe- 

\dse varsc'S with the Iwisis for suppurt inposed by 
stage of devclopmei^t+ eevrironiiient;!! liitsitatioiis^ 
and other factors. AjEKwig priTi;itjve hunting pdpu- 
btioiis^ for a^amplc, maturity' cEJsurcs a position 
of importimec; youth one of depcurkMice, TIjc 
aged, since noiLCoEitriiaitlng uisd past the possi¬ 
bility of contribuliDTit may even Ih' ct^nsid. red 
a perniancnt liability of such importance as to 
result in their being Ekllovved to die preniatiit-i ly, 
or even in their lanug put |d death, I'^irthcrp 
where life is prcNrariisus at iHJst, as a result of scant 
natviml op|Kiftiiiiity% connnuEiisiic practices tii 
sOEtie degree arc net uuii'<jmrnonT familiE's sharing 
at least in food supply- Tliis E oftcEi ad^'antageous 
at a law stage of development, where no pravi- 
sson for the fnliirc c-visls,. .w tlml: the existing 
jjlenty of one faintly may shorlly be replLiced 
by actual want, if sh^uingof lefnporjuy ad van tu go 
is not the practice. 

With iticre-rsing density of populatign^ even 
amoEig relatively primitive pipnlatiorLS, some so- 
cjiil orgaia^^tjcii of units larger tEin tin- raniily 
is ctimrnon. Exactly wbsit fonn this will assume 
is affecEed by the environment of the area where 
the gtvyii populatioi^ ^rid nvLhkc.s if.s 

living. In I he case of li noniadic htniliEig popuhi- 
tioEi, for example, it may consist of moliIL roughly 
fedemleEl groLipsf, imitt'cl oiiU' in L-’tiii.-rgciitiu.is^ 
The smaller iiEJits of such an orgaE]i?.ati(jn arc 
"^denifh-Taeies"' of the litii tiers atid w;uTio^s^ with 
Iciukirsliip chosen for sl^iil in diu tluist: and war, 
the federation Ix-ing lejis effeelive in die evyry- 
(Liy life than the coni ml exerehted wjihin ihc 
smaller coEistituLMit groups. This is a higEcal social 
orgaiiizittion wIm.tc nalural oppirlunity ttiid .stage 
of devclopTnent dictate the chaso as the basis 
for support. Am twig dt-nse srHlciitLirv' Ligriciiltura! 
poptd.iN'ons^ and in highly inditsiriLdi/j,-d aix^us, 
this iritinutc arid olniiius relationship lx;tween 


the tvpc of social organization and the environ¬ 
ment is either obscured or it diKippearu com¬ 
pletely- 

Effect,i of Etitifontnent on Literafwre attd 
fzgjoij. When maiit prior to his Icnowlcdge cf con- 
disioiis olhcr tium tlvjse of the homeland^ trans¬ 
lates his ideas into words, either spoken or writ- 
ttMi, he is limited in the form of expression by 
his ex[iericneie, w hich is conditioEied by envirtni- 
meiii* ThcnTorc the iuluihtuuits of coTitinuously 
W4irm areas never describe snow, iiEjr do the 
inhahiiaiits of cold regiouK ituch m Greenland 
ever atlcEopt In picture the high temncTJtures 
and luxuriiuit vegetiitiou eharaeturlsiic of tuaiiy 
crpiaEorial areas, for sueli phenomeDa are outside 
tht; range of their knowledge and ex|H:riencc. 
Thus the literal ure of ii people E oflOEi influenced 
by I he lorwl cnv'ironinenl. For example, ihc Old 
Testament uboiuids in figufe4f of speech which 
indicate tliat the Hebrew's lived in a relatively 
tiry rcgiim. whiTC r:uos were CEiEriinoiily tonren- 
hul downpours, and vvhere pasturage w-ns both 
uncertain and none too good at any time Ixcausc 
of ^oil ruiiisture deReicncy. 

Not tnily is description of tlae preieiit W'tjrtd ui- 
fliiL'tjec--d by ihc local cuviruumeut but, among 
less Jitlvaiiced popul.ition groups, the hereafter 
as vi'cll must Iw cnv'isioned In termx of everyday 
expt-rience* Thus ihe life to conje fur ihc g^xnl 
im curlh is piclijn.?d os supplying in full measure 
sill in which tlic local euvirEmnu-ut may Ix' hick- 
iiig; that fetr the vHckcd, as an exaggeration of 
the undesirable chiu-ELCtcristics of the hEiruc suesu 
For example, the heav'cn of a nimuulic hiintiEig 
|>ci>piiIatioii is SI region abounding in game^ a 
“Happy Hunting Ground''; tleit of ;i nuniaElic 
|iasliir:i| p^iptihiHon, one w here water is abundant 
and pastures are continuously gixxh Ttial of a 
prims live iiaEive pipisliitiEm of cc?hl areas is a 
warm region w^hcre w'inter never eoines, the idea 
of n happy hereaftcT held by (be Eskimo. By 
Loritrast, tin? heaven of llse natives of equatorial 
.Urica, w'here both teniperaturc,'! and bumidity 
are high and manual hilxi-r E very^ trv'ing, E a 
plat'o where work is unnecessary and a life of 
continuous ciise a pos^ithility* Conversely, the 
helb of tliese v-arioiis populations Lick the de- 
sirahle chjiracterLstics visioned fnr the hc^vcriJt. In 
alh however, thu eompoiwnt cIcmeiiE of these 
pfclurcs of tlx' hcTcaftcT are Wsed upon every'day 
experience, which E limited by environmental 
cviiiditiiuis of the home are;i^ 
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Fir:. HnU'TtMJtJ stiK'k |jnn, ft mlil*^ fn»m 1.4'iiia^iiTi nn tin** HiirTmlnbiin^ Pike. FyyeUe CuuiJEy; Ken¬ 
tucky. pci^tufCM^ mid Riie^ .^tcHL^k nrc ciinrjic-teri^tiL'- cii ihc [nEhtT Bliie^rdHS liigion. 


(Kjf/ Edrhj Man, Man hiivc 
h;ul his nriHfiTi where erixirnnmeiitiil eiiikditiatL^ 
were such that he was able tij €f.ype: with llu.'iii 
Micet'wfidly nl a sta^e nf bis JevelloprTieiil when 


he had nn knowledge of elothLitg nr 1u>w to 
kiiidEe a fire. At tliat licnr, his home must have 
In^eu in regititis withnut extremety euld wiiiterSh 
or ut least such wuulJ be iinJieaEeEJ by kigical 



Fic. ^2. A lypicaS htm home h\ PayeEte County, KenluL-ky. Lnrah'd on ihe hukscin lligikwav isear 
ili NteiLT pike. Fine hcmies, M?t Jn spikebua axe ouiiintLia in Elle Lexiiiglon aiea. 




59 


THE ENVIRONMENT: PACTOHS AND FUNCTEONS 


eAnsidemtiiiiis. Fnvm sm^h an^a^. iie aflvanc^.'d 
si!i)vvly into i.H)tdL'r and nddi'i parts nf tiu? earth’s 

as Wtt-wasiiig ktuiV'i IrUgt'^ taf limv lo tnLHjt 
(liese nevv coi^ditiutis effet:tiveiy criime Nvitbin iJn? 
lifld of hi5 ihfontiaelnn. Even today* however^ 
cold \\intcrs axe a dclfirynt to many popiilution 
groups 111 the aociiputlcje of an area* and it is 
more than possible that ihe common tear of 
ihe nprlhland is an iiihL-ritance from the more 
remote past, Mhen ^^as a ituhed siivagu^ 

^vithout adequate protection from k>AV tempera- 
titres, and wjtboiit knnwladge of liow to .Hectire 
such prolet'tion by his oivn etForts. 

Efictromnenr rind .V/fj/lr Tlibi ,"!aine re¬ 

pressive effect of low tempt-ratures still nuuiifests 
Jistdf, in siJmcHvliut modified degree, among less 
advanced populations, ev^en nmniig dio.w uetHally 
inhabiting high latltndes. It is true that these 
groups have progressed mifhciently since tlie 
earliest days to make protection against ItW 
Sempeniiurcs possilile, Xcvertheleiis* the great ch- 
mutic limitaEinns of Such areas* plus lack of inter¬ 
course Avitb other parts of the world, make 
necessary a of e.xistcnoe very different from 
that which would be prissible vdt\\ a s^sme^vh-it 
more advanu:d popnlalioii group. Thus the foc^d 
supply* shelters, clothing, ulensilsn and al! other 
Icaturcs of their material culture arc definitely 
coulined svithin a narrtjw^ range of selection, im¬ 
posed hy low temperatures. 

Ennironmr'nf and thi' Ffoni'rr, With pioiii’ef 
occupation of the region ^vesl of the AppaL- 
chiaiss in the United States, atul in sirnihir fashion 
<dst‘Vi'hc?r<r in the world at that lime, the relative 
dedrabilitv o[ areas dA^termined Largiely by 
the extent to w'hicli they permitted a ctiiLsidcrabkT 
degree of scif-suflieiency. A region which affortled 
game and fish^ timber lor eotastmetion and fuel* 
springs or some other source of water supply* and 
a liniitei:l amoimt of level laiaE ivith soils of fair 
fertility was eonshlt'r^.xl at least as good, and 
i>ften better, than one with more level land and 
prcKluclive s^uls. hut lacking in buiUling material. 
Fuel, and n rein HI v available supply of water 
lor clomt'Stic lusc- Even thmigh we lisdjiy t^imaie 
the relative veiIuch of \hi^ two ureas differently* 
it should bo reulizi^d that, at an earlier date, and 
from the sliindpiiut of the pioneer, the older 
evaluation was correct, 

huciroiiuiejil and Cfci/i^^'d Afrin. .As man has 
iMx^de progress, step hv step, additional are*^ 
have Ix't'omt capable of effective use* and ac- 


compainTng shifts of ptipulation and clu^ngos of 
pipulatioii detiiiity JiHve occurred. Today, few 
parts of the c.iith's l.md Surface are incapable 
of sup|H>rtiiig inhabitants. This results from the 
fact that civili^ord man cati occupy any area if 
it o0ers a single asset that is able to serve as the 
basis for economic activity which will afford sup- 
jxirt Even the w astes of snt>w' and ice of the 
jxjliir areas, piiriicularly those of the north, over 
which routes of future air lines may po^ss, are 
atlrcutiug ever-increasing attention* and assum¬ 
ing greater value as pE>sseSsinns. lTi.rreforc, iirea^ 
liuch ;is ihitsc nf tlic high latitudes, formerly 
considered valueless, take on a new significance, 
III view of their effect on uuj national welfare 
and our pUuming for national ,5<?€urity+ 

The Op-ra^ion of Etwirotwn'nL The environ- 
ment exerts no compulsion on either an individual 
or a po|iul[ition group, fur it u^K^rates only by 
presimtiiig anti limiiing opportmiityt affect¬ 
ing the range of effective human choice. Thus two 
regions with siniiLur natural as:^ts may develop 
along different lines. Or in differing dcg|'ees+ 
However* in areas with unfavorable environ- 
mental ct'Uidilinns, de%'elopment will always he 
limited. irres^Tcctive of human choice. 

A Eavf^Me Entirormit’iit ri’iTfiifr Progress. 
A favorable environment is one in wiiich the 
Hinge of effective human choice is extensive. Enr 
cxaniplci an easily accessible area of sufOok-nt 
.■-iific and txsmpacl shape, with genily rolling 
Lo[>ography\ deep and Icrtilc soils, adequate na¬ 
tural tlrnihage, and favorable climate ‘^vonld af- 
F^ird opporlurJty for varied and profitable agri- 
cultiErnl protloction in smfficStnt whime to ensure 
Fiuukcting surpluses to advantage. If, to the fore- 
going onvironmenfal assets, commercially exploit- 
able deposits of initu^al wealth are added, mining 
[M><iome5 an additismiil possible csccupation. If 
forest wealth in quantity and quality to permit 
c{>mmerti;il lumiKTing is als4^ present, still an- 
othi.T remunerative occupation liecomes avail- 
.■iblc, Such a concentration oF ctivironmentnl 
Lids'^^iiitages eslahlishes ihi' bicns hv llw many 
effective choices which make possible the varied 
Liejivitie.s charHaclriisHc of economic life in highly 
(developed areas. 

Tficre are many examples of environmental 
settings in this countrv' which present man w4th 
sc vend choices of occupation* all profitable. This 
IS One reason w-hv ihe Ignited States is the envy 
of the eiWlizeNil wnrld. It is regions such as these 
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Frc, ^1. Ty|jk’iil Kl^hElilItv- MoutMutn tiiixj^rApliVn l^miEliati: Cjuiulv. Funn^ .Ln- i.TvLinjiii-d Iw diy siHTTuw 
viilWy fliiar; ork 4'iB lii,-r a{ wItElIi I lie Sorest c-rJ sln|^K'5 nf Ihjf hnnleriil^ *"iinii]nt 4 kw\s"'' rise tu lleithts 

(if luiliJn-il Si'cl. Them‘ rklj^cs. wtikh llIc UlkililiJlbLk'J, siripist^ seiioits Ifiirricr^ In trj\uS froru ciifSeV 

lo valley. VVillun .iny \i\(!ev\ however, ditro Mi no isiilkUicin, ftsr llit' roLid. |>4irdi red l)y ^lUull fanns, 

folluHVS die tfeek. Ilk pluet-ii, iiidt^^cl, it L!i In the eretik bed, Undtjr ^iil-Ii c^rktidtliuiu, it Iv u Very poor Itjcld. 


ihilt support cnnsiidijnililc populittioEiifK for they 
are foci of al tnieliun lx^(?;ii]se of I he pniTiiise 
they hold forth of a satisfactory' IfvchluXKl to be 
ehtaiTicd in a varii^ty of ^VLkys, 

An exafi^ple of a ha’iis of this type U affonh-d 
fiy I he Kerducky flhic L^ns.s Tegion, to wfiicfi 
settlers fii^elied shortly ikfter tile AoiiTic-kin Revo- 
KiHen. Inn d liy rc[iorts of its desindiiKty by 
Daniel Rooiie and others, 1 hm^ vv.is ii si’tlleirn td 
at HajT^MLshiifg as early as 1774^ and by 
Ijt'itingtOTU the ormffiead ejpihil of tlu* iireii^ wiis 
a place of b34 persons^ Thi.s wjsk a tionsiderable 
poptilatirio at that early date, when there were 
few towns of any SUe in I lie L'lihrd Stales. 
Even excluding ti'iwnsi, the rural pripulalioti ex- 
Cf joded prr^nns to the xfjinire mile hy the ctfwe 
of the ceotiirv. and inert iCie has Ijecn steady since 
that tfme. The early ifctlraetiveTiesa of the area is 
evidenced by the ra|nrKty with whfeh it was 
settled, despite tiu? danger of tndmn atlaek and 
the diffieiilEy of tnivel, Iwth nv^irliiiid and by 


rfver, TtHlavK after tiujfe than 150 ycsir;^ of oc¬ 
cupation ajid developnaHit the Indler parts of 
llu: niiiegriiss, sonielififci-s referred to av tht' 
lleiirt of Kentucky, present pros^^erons agri- 
cultural Jantbic+ipes siiqiassed in Ix'auEy in ftiw 
if any jvirfs of the United States, hi lUtrsi^ areas, 
a<xr. planet? of gri'iit clHiroiimtntal opportunity 
has rcMilted in progress, e%icbnt even to the 
LWiua] tihsenfcr. 

A Tfitir Eitvfnmmciti CmrArjt Ri’itiFdufwtL Jb 
by contrast wfih coiidiEioo;> in the Blnegrasai. 
relatively flat land is hintied in extent and Imrder- 
ing dop^S areitiH^p, snib wiW in getieral lx- shal¬ 
low, es|xx ja]|y on thi- slopes. They may likeisise 
Ix' poor, even win-re tDpogr^jphically suitable fur 
agricnlturiil n^xv p=ifEivularly if niil vrt*^Um is 
iit^ive, as is freqiu^rilly iht^ tuse no the sln|ii!s 
sshieh TOargin tlie tl.ilter land. In such an area, 
even thcjugh climate may Im? favoridiJe. ugricnil- 
lural opportunity is liniHud by other enviroo- 
iTieutal factors whieh (rliEninalo tlie piossibilitv of 
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rnor& than a subsistence fype oF fanning, without 
sur|i1u^'S fur mLirkrting. Fiirtl3er+ topography in- 
lerferes with tritu.spfFTt^lhnu l lenci? toatis will lie 
ciEhiT eircuitous or hiiiidit-upped by heavy gnides. 
and most of thcfii will lie pfw* Tlii’se Ctiiiilit|[>i;i.s 
ten cl to fasten isolation nti tlie uiluhitatits^ de¬ 
priving ditm ol tlin U'lieRls of eunlLLc-t with ihe 
owtsklo vi cirld- This leads to an undue satisfaction 
with mctdioerc aiid limited iKiiievemvuls, in llio 
absence of a satisfaclorv basis for coiiipanson. 
TluTL-Foro progress is sim.^stcd+ and the area Is 
c^>mmoii]v thought □( as ^Imclcward/* Cut olf 
from the mum jrtToani of progress, w^hich lloivs 
wiihout undue inlcmtptitjn in the accc5silile 
areas OLiLsidc% sueh an areEi bectirnes a “Ixack- 
water*” in which, as time goes on, sohmiirgifial 
elements o| titc population acciinnnlalc and mul¬ 
tiply, for the more progressiv^e members escaj>e 
to seek a living elsewhere, in some teginn of 
grcali^r natural oppirtiinitv^ suid no infusion of 
new blood from outside occurs Ijecaiiiw opptvr- 
tmiity does not beckon in this region of limited 
enviromncnlal assets. 

An oxamplo of an area of the type described 
in the prcc?cding ^^iiragraph is -ilTorded by the 
Kentucky Mountaius* the highly dissected por¬ 
tion of the Allegheny CiimlH^rland Plateau in 
eastern Kentucky. In general * the only remmints 
of the original plateau surface arc tlic narrow 
n'dge tops, the '^mounlsiEns,” TltcTclnre the area 
consists of a maze of ii:ijtdw vallevj^^. trending 
In variiiits dirnc-Eions, Mi Eh the stream courses 
Ijordercd by limited [imoiiuts oF Rat liind. 

Til is region vias st'ltlcd at the same time as 
the Bluegrass^ luic! by the &iiinc p ipubitinn stock, 
many parties which starEed lor tlie Btuegrn^ 
by overland routes ihrutigli die StLKiutanis split¬ 
ting, soinc of tlic ununlHTS electing the rough 
Lrauiitry^ -tif eastern KeiituL-ky as a place to re- 
If Lain and c^ahlish a hcmiic^ Tliis clciLasiun is uii- 
'k^rstniidable [rum the point of view of the pi^i- 
neer. The area alfnrdi^l bisn ifppirttunEy: some 
k'Vel lap id and a fnvofLihle chinate for ii a^lf- 
sufFit ing type of agrieultLire, ^viEli corn the fiivtired 
crops tindn.T f<T cfinstrucEiun of a log home atid 
fuel: water supply froin streaius aud iiinniTous 
springs; and g.ime and fish in abuinluuce, but, 
w ith environ [ncuEal op^KfrtuniEy limiEed lu IjoeIi 
ainnunE mi<1 kind, and with large hiinflics the 
rule, the small arnoimt of k-vcl lacid was soon 
oct-npit'd, JitEd game dlsappciired urider iuteio 
five huiitiiig^ Shortly, popid-itinn iTeciimfl too 


flonsc to ho supported without depression of 
standards of living. This led to malnutrition and 
dclericiraliun uf the [vopuliiUon s^todc Cut olf 
from the outside by lack of effective means of 
c^>TnmuTlic^lEinfI^ progrvi^M: w;is very' slow, or re- 
tardaEjon (Mnirrcd, so that* up to a relatively 
few' years ago, tliu Kculucky nniunlauictirs miglit 
be found living under much the same condibuns 
as Ehosc tJOrnmon on the frontier skirtly after 
tlie close of the American Revolution. 

Ouritig rci^mE years, ft is (rne^ conditions in 
many parts of eastern Kentucky have altered 
malcriiLlly with construction of rail lines and 
explnitation oF the mineral resources, particu- 
liwlv coal. Nevertheless, Imng Ctmditions remain 
generally pour, and living standards are .stiU bw 



F^in, ^14, A typEral AttvlruliLiiti bliii^L Since it fs 
warm in tlie Ali^EiliUjui Dewrt wiicre tlic “blacks” 
\i\ir, hf Wears little ckLthiug, Nnte the thick, but not 
prulubcrant Jip^, and the lealiacs, M‘hicli am not 
tlliwe of the Xegra. Tlie K'Uirs on the tliCSE Were riuide 
at the age nf puljerty, ut the eercinunw^ kiiowTi In 
Whitt'S under tlw iiattve geiu^ic tenn fur iniELuturv^ 
riten, The eiaet piitlt^ of tlif scnrs vtiries 

Mitb llie lnbi\ but iti all cases lliei’ indiL.'iti; Uio al- 
tiiinnuiit of iii^Ltudly. (Conritfiiy of Crilhth Taykir- l 
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Fifi. >1^. Build Sllg n "^unvah'^ i>r shL'Itcr. Tliii li t^iniiln Link'd liy tDi i-riuL; ij liriiliJr'i.Vr.iilc p<j]e5 with 
bark nj ciicaKphif. ■sc'^ i-ral specif^ Qf %vliicb in.lke up niiiAli on rbt.^ iA-nifihy ^<Twlh wbort- iht- AiL^traiiua 
h\in.V^ llaVL' dit'ir hDliiit.-. Slatb iL ^l^lu.■t1l^^ i.\Ln ho efCJoiL^d in im bniir, W llial itii abandunniont, madti titocs- 
^ur>' by the noiiiiadtc hahils of life of rlic bbeks, entLiKls tio jjtrat Iivssl (Cjoi.irtrjiy of GrifTilFi 'l avlrtr.) 


in the mnrc isolated jueas, affording great con¬ 
trasts with of tlio Bliicgrass, Only a 

miles away. 

RcprcssiTc Etiviroumt^nis ^nd 

ccivironmeritiil eoiidi lions restrict man's 
choice tcxj greatly, and impose too great a limi- 
talionon tbeop|Wtuii3ty nffurcd wit fan I he range 
of the most effective chfjice, it is [xissible that 
tbe populatinn will make no progress. In fact, 
iodica lions of actinil rrtrogrcvsf^in may be evident 
in st]cb areas. The repressive environmEnts which 
may produce siteh an elfeet fall into tlirce classes: 
those which arc too dn,'; those whtth are too 
vvet; and those which are too cold. 

Regions with such environments are normally 
occtipicd by very primitive pnpuliiltons. In aU 
probability, they were formerly inhabitants of 
more promising areas, of \vhlch they were dLsr- 


posst-ssed by stronger puipidation gnnnps, for it is 
difHcult to believe that any group would, without 
compulsion:, chonse these iindesinilffc Incailous 
were others open to Stniie of tlie reactioEas 

of man to n^ginris fsf this ly|K: Ilia'c ln'vn erjn- 
sitlerod preiioosly. In theprcst^nl chsetissinn^ the 
effects of the arid eondftions cjf the great des^^a^t 
of central and western Aui^tralia w'ill Imj used 
lor illustration. 

Topographically, and as rcgjirds soil cc^Tadi- 
tions^ much of the Australian desert is suitable 
Jfor hahftatioEa and a high degrihc of develnpmenL 
However, rEiinfall is so small in amount that 
other advaotage^ fail to offi^^t the precipitation 
deficiency^ At Wflham Creek, on Lake Evre, the 
average; auniiaE prt-elpit.ilion is nn\y 5.4 inches, 
iiiuh in much of the surrEJiaikding area, tlie nurfiui? 
rHiinfat] is le-ss than 5 inches. Lake Eyre Itst^f is 
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ufnuilly only an c-xpanse of dr)', salt Rat; unlv 
occa^OiiLdly d^it^s it water. Further^ the 

rnuifal of tlie AiistraluLii is erratic ii^ oc- 

currenct^. 5^ar^lrtimes iin rain tails for as much as 
two years ijr moret and theti in torrentiul dot^Ti- 
pi^Lifs, There hire mut'h of the ^vater runs ofi 
uTthout penetrating the soil, and, becaivse ol the 
high lempcTattirx^s, Sfunelimes as high as 115“ 
in the shade^ an additinEULl large nmoiint eva- 
[iornte5 dir^'clly into the dry air+ withijut benefit 
tn life. Ender such eoiLditjoEi^, vegetation is 
spLtrse and animal life is limited. 

The mhabitauts of thiii area, so lacking in 
Eiatural DpjKJ^rtiiiatyp are the Australian blacks, 
soEiietimes kEiriwai as the '"hlaekfelhjws’' iH^Canse 
of theijr dark copper, or cinxxdate-colored skins^ 
dumgh dwy are imt Xegroes. They arc- one of 
the most clebjLsed pt^pukUioiEs of the entire w'urld. 
Fc>rcxH:l to ehungo locnUon frixiUEmtly with tlie 
disap[3earancx^ of game m a gi\ en locLili!r>% they 
lead a migratory and precariokis existence, vvithiii 
the limits nf the tribal hiiEilhig gnamds. Their 
shelters arc enide and tempnrary% as showTi in 
Fig. 35. Es'en with constant migration, only an 
iEiadequate foot! supply for tite limited poptda- 
tinn, dependent on game, seeds, rooLs. grtihs, and 
repbles, is available, C’atmibalism wus a ct>mTi>on 
practice in the pas! anul pndjahly stilll persists. 
The necessity for a contiiiiibig slnft of location 
and struggle hrr aiiv kiiid of hxal supply, no 
matter liow pixir, preelmlrs the |aissibi1ity of 
naxpiisitloii of many a^atcrial p*>sseiiS3ons and 
letives little leisure for dcvcIopmcjiL 

Mentally* the AnstrahiU^ blacks ;ire children. 
They have no general terEiis such as tree, hird, 
or fish, but only a name for each plant and 
aniTTiiil knrnin tn them. Ttiev havxr words for one^ 
t^vo, and three, but four is itrdiinuily "^hvo-hvo," 
They liLU-r no r^^Higni/^lble rcligton and no idols, 
Init p>ssih]y sfimt* vagiie idea of a hereafter. Tlie 
existence nf the hlackfelkni s is, in fact, almost on 
the plane of tlniE of the larger animals %vhich 
Rmosli part of dieir food supply. Smj lEtElepfetgre.ss 
have they made in the nnfavnrable environment 
of their Iwme area that they si ill hv?^ m ^lur 
ance.stor,'; must have exisfted in the very remoto 
pa,sl, long before the period of wrillen hi^fory. 

Though the fH-taitrcncc i^f Eiclnal letroirression 
may 1 k’ difRcnlt or even im|K7.ssihle tn establish 
t'finchisivcly for a giVE’U popnIaEion. its inevita¬ 
bility under sufficiently xmfa^'orahle conditions; 
is utidr Elia hie, iiiid sneh evidentx- as we fnive 


indicate,? that it iKcurs. Hiintington, foTCXanipic. 
ijoles the “per.'iisteute*' of characteristics and the 
"passion for agriculture and herding’* among tite 
Ba^KakdiLiri, or the uihahiLants of the margins 
of the Xalahari Desert^ which would indient#* 
retrogression of these pc‘Oph% driven from a Ijet- 
ter w atered area and U>day lining in a dry' region 
where they are dependent on hunting for most 
of their food supply. 

E0c4:ts of the Cult unit Eur iron men f. The euh 
Inral enviroiiiiient iso compcksiteof tloise features 
of the laiuWa[3e reflecting mans aeEivities. It in¬ 
cludes such elrniLMit^ns cultivated fields, artificial 
drainage liurs, boiklingSv traiuiportalani systems, 
und also man hiiuselh These aspects^ as well as 
tliose which represent a natnrLil inln-ritanct% Avill 
fie cunitdered later in more detail; for the present, 
discussion will Im limited to stating some of their 
effects. 

.'Vs has l>ccii iiulk^iited earlier, taitme^ uumfid]- 
fied by itlan^ seldom if ever offers ma.ximun^ op¬ 
portunity. MTcn man appears on ihe scene, hipvv- 
cver, he alters the envinmment In his attcEupts 
to oiiEain a living. Generally+ though not alwwiys, 
this leads to a Ivtlcrrmenl of ct^Eiditious. For ex- 
ample, land clearing and swamp drainage in¬ 
crease the area capable of agricoltnral procliiction 
Eind geiicrafiy pc^nnit suppi^rt of additional num- 
Wts; road hnildipig imd r.iil construction fiieilitiite 
movcmtnit nf go^icLs and cnimucc desirability. 
Even the mvtn presence nf man, especially if bis 
numix rs are considt^rable, modifies area! attrao 
IIOEi and Liifcets the kind and degree of oppt^r- 
tunity, as has been .statcil in coiisitlerable detail 
in earlier claijitcrs. 

Therefore the relative desirabilitv of areas is 
itjfliu'nvxxl, tiot only by natural iiiheritatiex: al[>Tie, 
hnt by such Inherttancc as modified by mnin. Ins 
svtirk,?, and hin^sclf. Often* jndecfl, areas of rela¬ 
tively liwv initial opportnnity develop great at- 
trEiHjoin .siibsef|Mcnl to hiinam TnndificaliQnT 
.■Himetimes Eo the exlent that pre.^enl eci>iK>Tnic 
jietlvities arc best explained in itTms of the cul¬ 
tural rathiT thLiFi the iiutnnd cnvirniiEnent. 

"Hie possibility of pniducing such a desirable 
Edteration of opportunity’ iii areas nf slight present 
nttraction by the proper prfwtxiiLres i.s what 
makes regJ^jpifjf p^am'img so miieli preferable to 
the trial and error method.^ of the past, ahvays as- 
Sliming that the pkinning Is bv competent in- 
di\’idiials, whose decr^ic^ns will l>c hasixi on eco* 
nomie rather I ban political eon-sidcfaEjons, 
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MAK AND ENVlllDNMENT 


QLTESTIONS AND EXEnClSES 


1. W'lial arc ihv two m4i|or divS^jous uf tlfcL- oh- 
ttn 4 ih!i" ijf (Itf of ti r4.'^loii oc- 

ciipSwi hy mill]? W'hikt is Uio kkS'Lfi for llic dis- 
tiiK Eiiin bctsvt^n tJie two? VVimt aiv snniL- of the 
cleincnLS nf cnuJt SuImIJv[sUhi? 

^ fliiLc a glubc u'ith London at the tnp and note 
ihc loL-alkL»h of Auilrahii asnl Xew Zeidand, ’VMiy 
£ife AiL^tfali^ a Lid Xlw 2i.-.dajid Siiid tn have aci 
□ntipiKlLLf IrjL’JiHihti? Wlliit ts file wrra pf t]ie Sru- 
vfceE Unktfi \n K4:|tJiirL- Hmv lurge a frjt'Eiaii 

of the lotiil land sisffLiue of the earth U this area? 
What is die area of Monaco? I lmv dpeu tins area 
cf]tn|urc widi that of hirtus in yoUT home region? 

$. Name and La-ate Several aTcr.lS of alight elevalian 
acid relih-f wllJeli Sicpport deoSO popilliitlotlS. 

4l Wliat beasts of hurdea did the native aniiruit life 
of dm Atnericaa supply to Indian j^Kipul^litais? 
Wlto dii^ of ^eal V4ilLie? SV'hv? Wluit cTiUVS did 
the AinerieLiS eoiitribale to E an fimati tigrieid- 
ture? Did their inEmdaction Ldfi^'t Koropean 
pgrienlEure maricediv, aiid. if su, liPW, wlierc% and 
wtiv? Ihiw did the inEnaiLiLiiati of tile boTse af- 
fiN.'t the Ufr' of tlie PhiinS IndiiLiiS? 
flow does LiiL of self-sofficjLeTicv in naioenils af- 
ffi-t cerEfiin nuElans lodaV? Cite examples^ WHlLtl 
would the TelaliEiruhip nf Japan to the indl- 
p.s In iho proli4ihle impirEniice nf SUeli eon- 
tau’l? Is this iinportam.'f? feolira^d in the eco¬ 
nomic life nf the Japanese? In w licit way? 

6, ffLiw aie Jnjianfc^ houses enrL^lniL Eed? Why? 

flow tiiii .1 w’hy du Elti'y dilh“T fToiii tlwKe Cif \iedl- 
terranean areiis? 'ITmsi* of Why was the 

lug Ikiiaso the usual pinneex type in mia^h of thc^ 
ecLvtern L'nitcd Stales? Tlie "'snddy" that of eJic 
G reat Pbiris? 

7, Under vliaE conditions does a popiilatian turn 
to tlm wn for most of its support? cNanie some 
aresis win re this ot^ iin. Why is fi-ihing nftrii a 
suppk'innitary occupation in many p:irlj« of 

em Asia? 

S. Why does possessTon of "stone ntoncy** fndJcalc 
wentth in Vap? Why dots owTiirrship of piltii 
tree'! indicate the same in El Ued? 

0, M'hat will be the pmliahle ?lol:ial urganiziltMia of 
a nomadic himling prEpnlnEina? Why is sharing 
nf food soppiv often udviUiEageOiis among Ji^ 
adi anced popuLiliuliih? 


it). f'ilLd £uaie nf speamh in tla* Old Testa- 

Incut si-hk.’]i JndJeale that the Ilijhrcsi'.H hitai In 
a rf^Lidvely drs" jirca dnrnig FSihUcal Iint4:!s, Dc- 
sedlm in some dt'Eall the hereafter of a [nintiiig 
popiflatinn sneh as the India os. Omtrast ihU 
svilh tliat of a nooiadie pii^tLiral ixipotatEon. 

IK Why did Enan probably origJtiatu in an area 
without estremely told w1rHur%? Wliy did the 
early Atlieticajl pi^mL-er oflm prefiT an afeO ol 
%'artrti resonn.'cs In imo of grealtr desimbllity 
fur ftgrEcultuTuI Use? a nii lllostralion of thbl. 

Why ho^ die airplane caicsi^tl locre.wi'd intLxesit 
III polar possessions, piirlicMlarly in the Arclic? 
L2. Wllat Is the riiial pipnlaliLin diiisity of ynur 
home state? Cniiipire this p>pulati[in densLly 
with tliiit of the Bhitgrass region in IhtifI, W^hal 
are the major cs^onomEcr flelivities of tlie Bhie- 
grass region of Ki’iitucky Imlay? 

13. Under wli.it tnvir<mmeiila1 Loiiditiens may re- 
tordatiim Ol^cur? W'hy is the Eopugraphy of the 
Kemtuciy Mountaisrs mj roogh? Where is tJie 
Tijvcl land liHiltedr Ulleru lire the roads of the 

Ki ntncLy XIountaius lociikd? Why? 

14, Hepirt on the characterisEies of the KentmiScy 
mountaineers. Huw Lind [li w'hat way are tlwSe 
tlLiiracterisUcs rchited lo ein ImnnaiiEal cnndl- 
tidns? U1?at oharaeturisEic^. uther than those 
listccl in yoof le\K evEdence tt-taritaElun in tJte 
Kentucky MountaiikS? 

What hiis cLLusod di.'teHoTalfon of the pipuhLlion 

[kk die KeiitLiLky XlountaEns? wfiy are thi^ 
KcnEncky niOLinEuilK^ers .SometJnies referred lo Off 
nitr "t on Eekiipjfiiry' nnreSEots*? 

|fl, Narike I he thn.'c lyp-s: nf n-presslve etnironinenl 
and gki'e an eScLriiple of eacli^ 

IT. Es I he approximate area of ihe .Xirstrahan 

ilesert? WIillI fracElrm of Mie an'y oi tire United 
StiLles Is Ellis? V\Miat is tho ainoiint of raiiilatl ir^ 
isK-hes in tlie AustralEEui desert? What ks the 
TaiufLifl in [richer For the area w'here yon lis^e? 

\ Wliat is tlie pn lEiabh.' cansiL^ svhieh makes a p>pu- 
Intion group \\vi- fn an amn with a repressive 
exniFornm'nt? Descrilie the life liM by tike Aus- 
trahao blacks, f)ri wioit kin thin' diEpmd fur haai 
supply? Wliy are ■^uch plpuliilion}; of iultTe^Ej 
cvem though their nuEiibers litu^ snkall? 


THE ENVIHONMENT^ F.VCTOHS AND FUNCTIONS 
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rcdisitributidti lif populalEon; the elTcct of fcM>d tup- 
ply on tJio ini|rraltoD process; and ihe opportmiiticjS 
for iictticiiiciit h\ Canada, parts nf AsEa, Australia, 
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supply an elaboiaEioii of tUhi topic as treated in 
your tciL 
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——, Cc&^phy af fho Keniuck^ Alimjifufnjr;. Ken- 


tiK^kv Geological Survey* Fnankfortj Kenluclcy+ 
1924- 

Tliose two publicatfunjt of llsc Kentiwky Qva- 
logfcal Survey cuntuin dcEjiElctl de^Tiptiun^ of the 
enovironment and ecunoinle nctJvJties of tlte Bluc- 
grojis fiEid she Kentucky MniinloJns. 

Tlinmo-v, Ni W., of Cimstablc und 

Coiupanv^ Ltd-+ Lnndnn, 3906. 

Tills IxHjle supplies a popular dcsviriptjon of die 
iialivn pppulation of AuslralloL 

^^liUbeck, R. II.. and Thnjnas. OlWo J., Tlw Giro- 
Faiior^ D. Appletou-C^itui^' Comp^iny, 
tiiL\. Kcv^' York. 19S2. Clmps. XVlI-XVIll, 

Tlicsc twn cliapLers dlNcuKS the effects ol cii- 
vHroEiiiiL-'nt on raeinl eh£ifiu:leJ+ jrelLgiuUS beliefs^ and 
charncterr Tn reading du'm. It is vvell to rt'ineinbf.T 
ihnt It Is hii^irdous to attempt to press these eflect^ 
too far. 


Chiipfi't Siit'cu 

THE CHANGING ENVIRONMENT: 
NATURAE AGENCIES PRODUCING CHANGE 


Environmental Cl.an^r and the Pro¬ 

ducing Chanaif, 'fhiit ihe nLLtuTHil vvdl as the 
t u1tiir:i1 LTrAiroiimL'iit iiltrrs t'tnitiiiuously is a 
of eoinn^on koo^vludge^ for change durii;g k'ss 
Ihao a lllictime, especial I v in areas Dcm- 

^4eti by niLLn, is geixiruilly siilfit ienl to be detected 
by even tlie J^nst superGcial obsm-^cr, SoTnetiines 
ihe cimnge is slow; ^^netiinesp with the oeeiir- 
rmce of great uatnral ciitastroplieST it may be 
exceedingly rapid k at alt ilmvs hrwvever, it is in 
progress. Thus aresj di^iirahility is mfydifit'd, for 
ci tliL-r the Ix^Uer Or the v\'(jTse+ ajii the etJAironTnent 
alters T lie agencies pruduejng chaTiges fall into 
two groups: (1) nutural phenoniena sneh as 
eLirtlH|ULikes, Avitcuiiie eniptiotis^ IIimkIs. droughts^ 
flestnictivc wintlstorms, fires set In- ligfitning^ 
lOinpetilion of life fi^rms, and others of im¬ 
portance* some because of tin: great slowiiess 
VI (th vi ldch they operate; ami (2J man s activities- 
The latter arc more impiartant, Khotigh tlu-y ci’^m- 
naonly attract Icsa papular attentioii, unless tfiey 
haA-e pditiciil implieatioEi$ or pjssihilities. Jo this 
chLipter, cjtily the first of these two groups of 
ngeijeies will Iw ennsidered in theft effect on both 
the riatural and ciiltur.il laudscaps. 

Earihiititiiie.% ^4n earthf|u:ahe is a treiiior or 
sliakliig of the e.irths surface layers resulting 
frfiin any slKack strong eliungh to cause movement 
nf the crustal straliiu Most of tbrse Elisturhaiices 
nre minor and without appreciable dctriaiiuUal 
effects^ but when one results from crustal defor- 
niLktion and vrriical or other dfspiLLceinent of 
tiu? iin<ltTlyiiig rock layers nlimg a fault plane^ 
or n 'line^ nf w^eakrtess, often many miles in 
lengthy cnnsideraldc ol>scrv'id>lc surface change 
may result. The siiiiie is true when tlie shuck is 
caiisetl by cither subr^-mmean mo\cmcnt of lav^ 
or fl volcanic efupliun of explosive charaetdr. 


Enrtlupiakes of this latter type are frcr|nent where 
volcanism is activcT both iH^furc and during enip- 
tioiiSp liiough mure limited in the areal extciiE of 
their effects and effective in prududng vs-ide- 
s].yread ik^stmetiiPii and change dian those as^K 
ciatrd vvith crustal dislaeutluti along important 
zones of faulting^ 

In view of ifie causes of e-irtli[|i.iake 5 , it follows 
that lliey are most fri-^picnt where crnstal move¬ 
ment is active, or where mountain uplift is oe 
ciirring and >-olc;mk activUy is miirked. Two stjch 
bclti of active cmstal movement encSrcle the 
glolifl at appri:>ximatcly right angles to one an- 
otber* One girdles the Pudficj the other extends 
in an eastcrly-wt'stcrly direction ihrmigh the 
West Indies^ the Mediterranean, southern Asia, 
and tlie East Indies. Studies which have been 
made indicate th.it more than 9U per cent of all 
important cajlhr|uaki:x of record huve ixx’uircd 
in ihese two Ixlls^ with soinewhat more than 
Imlf in the sectnid of the fAvo. 

Some of the n^afur shocks have caused great 
loss of life and enormous prupt'ity tlainagc. It is 
estininted, fur example, lhat ptrsons per¬ 

ished m. the hislxkn earthrjuake of Xov''co'il'jcr 1 
1775* mnstty frum drowning by the great wave 
wliich s^vept over the lAaterfront, where many 
had taken rcFnge to esc^ipc danger from full Eng 
htiihbiigs* Throughmit the Mcditerrancmi area, 
to the cast of LislTuin, earthi;|uakes are eonrmiun, 
both with and Avithout acvumpanving voktinic 
cnjptiuns. Ajiioiig the rmire Imp^rUint of these 
may lie Itsivd the Cablman eatlhfjuakcs of lG8ti, 
11 i and 1 DOG, in. all in volving a 

loss of moix.: duin lOo.OOf) lives, tcigelher VAath aii 
Cf|ua11y imjxjsing amount of property dainage. 
Sfmilarly^ violent shocks have iK^n rccordt*d In 
the cimim-Pacificbelt: in Alaska, western Uiiitcd 


ENVIBONMENTAL CEIANCK BY NATURAL AGENCIES 





Fw, iJ6i Tile Jlib^risLu RAnk RnildmEj, v.'rrtkiJ tiiL- Sciii Franfisco eartiif]iiake nf April Ifi, 1906. 'Hifs 

^hauk wuA L'^in^L'cl l.iv a (IJ ^pliiueinti tl ul fnmi 3 lu feet uluklg sui fitkpurliiikt l;kii!L line ur rift nkuiiV mileif 
in length, just est ef San Frmnuco, whef^ I he stiouk was tspeciaUy 5e^k"ure. Fire^i whielk hntVt miE aftet Ihe 
rarthqnnke Hproiui rkkpidly and t-nmpk^ted d(*:strkiettnn nt llie cit\% as tlie ^l atiT itiipplv W15 ciit ofT by the breiik- 
ing uE tile litijins. This LiirtlK^nake itiii! tike nut.'ntnpiiTkyibg fire <)ne pf tike g^at di^MA^stiT^ nf mu' 

Him' in ihe Utkiieil Slutes. (Cokirtesy nf ihe U, S. Cecilngit^d Survey.) 


Stiiteis. Western Srmlh America^ anul eiisteri] Aisia. 
In JapLLTi, [nr esaniple, the Tokyn earlhfpinke of 
193-3 demuikshed much of Tok-^'o, purticnilnTly the 
cuslcni portion on the reci’tkt fllluiikim or mer 
flats o! tliL" SumtcLi Biverp caiising a liras tjf thpu- 
Siincls of lives in ihe narrow streets^ wlkere |it.-ople 
pricked in the limited open spaces were shLraveried 
with debris from tailing buildings aikd Inuiked 
Id death by the fires ^^'htch followt^ the eiirtli- 
rjiiake. 

Kartlup] likes may rk^Dtlify topography^ ais iHd 
the Xew Madrid carthr|iiLike of l?il bI8l2 in the 
Missisiiip]5i \ nlley^ which produced depressiokis 
such as the one in which Hwlfiwl l.Jike in x^iest- 
em Tenike,ssee ^Umds tcKluy. They may also l>e 
nccfimpanierl by eliiLOges in eoiistliikes, thnkugh 
either elevation or depression of the kind siirfai'e 
and the oeeikn floor. The principal damage uikd 
change in en%ironinekital eenditiDtss result, how¬ 
ever, frokn destruetfaii t>( the works of man and 


loss of Ijfch Thfsugh spectacular and nttracting 
much attention, the total alteratinn of the natural 
envimnnieikt hy any single earthquake, or witliin 
a hkiinatl lifetime, is iiormally not great, except 
kically, and even in these limited afiMS Imporhiiit 
|yermaikent chLktsgc seldom occurs. Over peritxis 
of geological time^ however^ the eiimulative ef¬ 
fects of CTkisUil moveiTient ore marked. 

^^o/cwrij£? ETuptiom. WTieuever lava i.s ex¬ 
truded, either quietly i 3 r cxplosiv'ely^ coTimonly 
by the expansi^m of steam or otfiiT gases con 
tained in the mcUi^l rock, ik vokianic crupiifln 
oc'curs. This will i>e rclatis^ely quiet, though ter¬ 
rifying, if the- lava is thin and tli^? pent np gas^^ 
escape without loo rrkkkrh clilHcnlty; explosive in 
ehiifacler if the gases accumulate until the pres- 
sure is sufficient to force mil liUck nr partially 
solidkfki'd riK-k material from the crater. !iuch 
cjectefl material, either liquid or solid, gradually 
builds up a rone or mDuiktuiu arokiiHl the oriftce 
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thnni^li u lucli tin- esciLjx-Sr If t\w lavu FtfjU':s 
fi+udily, tilt* CEilie? will liLtvir t(."lbitivielv' gentle 
hkr ihfjse of \hc l la^^ aiiiuj vtitt\it?nesL if 
ihv eruption h cxplrtsive, tlic fragnienlu^I mkUerliil 
will f(>rin LI t'ftiie with sluepuf siniihur la 

those cluiTiieteri'ilie of muny of (lit' iLiluio iiTid! 
JhipLinese voltuEiooi". Sinee imlivitliidl %'oteain>L'S 
ni^y erupt ttiffcreiuly nt Viirious tiines^ the shapes 
of the rcflt*tt tliLtt fnel, miiny Iniing inter- 

mediate in fonit. 

Lava flows \;.uy greatly in extent. MLiny cewer 
<>i4ly LI liiniEi^d area, but sDEiie taf llie liirger ones 
LI 1 ] Liw;Mj attain a letiglh of as muth as 40 toili?!H 
utitl a width of from 2 Iri 3 miles. Tin Hews nb- 
literate everything in their pLiEhs. liestRiyiiig al] 
life and the w<Hrks of iruiu. euiR'erting a previcuihly 
produetive otenpied urea into oinr of utter desohi- 
tJnij and :dteR*d tt^pography, Wkm lUv eniptioii 
h ex|ilosive in eharaeter, ii is even niort: terrify¬ 
ing Lind destnietive. The lava, ejt^'li.^d high into 
the air, Ls fragmented. S^jiih- of tfie Tnaterial is 


hltn^Ti into i-eini' small pardcles which settle ovc^ 
the ennntjy'skle as htjt volcanic ash^ hi CLJEnbiiKt' 
tfon uith the rains which freciiiently occur at 
times of sxilcaiiic eruptions^ the ash iriiiy form 
a hot mod which flE>w's duv^ n the shapes, engulfing 
all ill its path. Such a mud flow'+ since soliilified, 
eiLtouilH'd llertiilanciim in 79 A,Dr. at the time 
of the eruption of \’esuvinii. If the fragmentation 
is not quite so complete, a raiti of rock h^agmenb; 
of varudilo but hirger falls. In addjtjE:m to 
solid materiah a hheft of highly h<raled and often 
]^}iS4Uiinis gases, such as sulphur dioxide, in acl- 
ditiiin to steam, may rush do\sTi tho slopes of the 
volcano (o destroy all life in its path. Such \i its 
the fate %vhich overtook St Jlerret oii the island 
ijf Martinifjucr %^ hen Mont l\^le erupted oii Mav 
S, I9U2. It is estimated ihsit this blast, with a 
temperature of MtHJ-lonir F., tra\x?led miles 
in 2 nfiiiiLik-s, a velocity of 99 miles an hour, 
overdinwviug hnildiiigs aud searing ewrytJung in 
its padi. Then ash Utistxuded to bury the eitv. 



hi,,' :i:, I>Mrm ImtyiF JWjmUii., Aprit IH, Hm. Ilir udliiiKing I,as bi.ri.-d thf vilW 

i^iinpU tc'l.v, and J.aijj tl.<< fmiK r.f it,i- fl.m it \ui* n at l.wl ibr i ln.icl. o! ^ti'arn (ire riMr|. 

cif. (Ciiurltiiy (jf T. A. Jrtys;(j)ir«)' 


S|xt-tuEiKr!^ Ill I he Eorej^ruund are walchiuE: ihe TipecEaL- le frum a Mift- disluTH e 
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Other explosive rnlptions of Aimlliirly destructive 
churneter tore krko\v'Ti, that nf the cnspiion of 
KraliJitoLi, in die Struit of Smicb bet^veoii Siijn!.itrii 
uiid in 1&S3, being Outstanding. The sootid 
of the esplosi^.^^. reported in AustrLdia, 200D 
inil <^5 dl^itLint; great waves rose lOf) feet in lieiglit 
on neighUjriiig shores; ash darkened the shies 
for a distance of ioO miles. Hatl Ibis eruption 
occurred in a morehighljr develojw'd and densely 
p{»piihitt^ area, the loss of life u oold have been 
appalling; as it was, 36,lKlO persons Were killed 
on the island and adjacent cOaslSi 

The belts of marked, volcanic activity coincide 
with those where earthquakes, often assiieiaied 
with volcMnic eruptions^ arc frequent. Thus one^ 
EOTnetimes culled the “ring of fire,” cuctretes the 
Pacific Ocean; a st-eond extends eastuard ftrjTn 
the Mediterranean through sotillsern nAsia and the 
East iTidies into the West Indies. 

V^oleuiiic eruptions arc not only terrifying btit 
enormously destriLCtive^ anti prtsdkictive of great 
cluinges in the ciivirt^ruriont:. Tliis is tnio not only 
for eruptiDiis as we knosv them today but even 
more SO for tho great lava (Itjws, qf pr<4iastoric 
though recent geological tim&r vi hich issut^l fmTn 
fissures rnauy rnilcs in length, biuying everything 
beneath a mass of lava hundreds of Icet in thick¬ 
ness- Such wiLi the origin of the great lava pla¬ 
teaus of eLislem ^Valllungt^n aiul adhUH'nt areas 
in Oregon, Idaho, and northern Qilifumia. From 
the disfntcgTLitirin of thoiie lavas huve crtrigitmicd 
the fertile soils ol the wheat-gmwing areas of 
tlkise stales. OiIkt Rows at like eharaoter are 
knoiMi in northeastern Ireland, p^rtimis of Setil- 
lat^d, and Lhc Dcetxin of India, the extent of this 
last fiovv rival Eng tiviil of the Coluinbai, plateaus. 

Flood^^. FIooilU occur when, water levels rise 
rapidly siluTig a shoreline, at which time land, 
ordinarily expHnsed, may 1^^ iniuidutt^. Thus 
normal riM-r fiiMuls are called by an excessively 
mpid nini>ff which the river eliLumid cajinot nc- 
con^mfxlate, with the result tluit any lnsr^lering, 
low-lying areas may be covered by the excvss 
waUT=. This alinomiiil mnulf may result from 
either prolonged or heasy rains, or from !oo 
rapid inelthig of aeciimiilaled siicsw co^ef, or 
even from a single torrential downpeaur or cloud¬ 
burst. Ill the case of river fioods, thererores the 
rise may he either sudden or gr;itlual. sometimes 
invoh'ing a paind weeks in length, I nit in eitht?r 
case the crest of the ilood will be considerably 
aliovo the non Hid river leveh 


Manv (h^struetivc floods hiive occurred in the 
United States, piirticnliirly tbnso rcKnltiUig from 
the overflow of our great ri\ers, such as those 
of the Mississippi in iy27 and die Ohio in 19-37. 
It sliould be ri^mcmbered* however, that thfisf? 
irrep^hirly retaining phcuomctia are not rec?tuit 
clevek^ptni^nLs in river Ijehavicir, Emt that they 
have always lutui iijisocrated wilh riv^^rs, somt^- 
limes bf'iieJicenilyp as in. the case of the Nile In 
Egxqjt. In fact, ji is probahte that the Ihn^dx of 
recfuil years have l.ieen surpassetl as reganls l>oih 
the amnnnt of ^^rcanl rise luid the extent of the 
area flcHsded many limes during tlic prehistoric 
past. 

In areas with ].>i>nr natural drainage, where 
rEvers have few and widely spacL-d tributaries, 
and numerous marshes, swamps, and lakes serv'C 
In store ^snqiln^; u Liter and h^-d it into the sbearns 
gradually^ riTnofl is so regrdaled that stream fine^ 
I na turns arc iueDnsiderable aiid floods, properly 
speaking, fid Occur. Again, in the case of 
rivers which How in narrowp steepsided valleys, 
a rise i.if w ater in the norma 1 chanuel does not 
cause flnodiog of im|inrEant areas. Only xvhere 
a river Is horth red by wide hr Us of alliii,inm. 
exteiLsive flat are^is fmly slightly liIkjve normal 
slream stages, U lE possible for the overflowed 
area to be extensivfu 

fn such t'iiscs, thi' effects of RimkIs may In? 
\'t:ry |m['uirlaiiU During the rise of die water in 
fliKxl stages, the stream erniies fiT Wfrars away 
its baijks and makes minor changiirs in its Lhaiinel; 
or in extreme cases, as in the Jlwjng llo in 
China, shifts its coitrso for nKiiiy miles. In tlie 
event that tlic stream c^aistitutcs Elie Ijo^mdary 
bthvcen polEtic^il snbdivisioiu^, eilber major or 
minor, such slufts nuiy cause iMUindury disputes, 
s/ime of wliieh have I wen carricrl in If} the courts 
for s^ut!i;Tia-]it, 

During subsidence stages of a liiiiHh sticiim 
Vfliieity detTt^aseS und tltqMTJiil af srditiuuit or 
Litluvium fH'eurs. When Eh is deposition is on the 
stream Wtlom, it itmy iiiEerferc with tLavigatioti, 
as tvell LIS wiEli other list's ol Ehe river; when it 
occurs on ihe fiat land IxtrdLTiag the stjL\im 
cijiirNe, it aggrades tn buihls up ihe pULha Inas¬ 
much as must of the dtqxtsil and tlte bulk of the 
coarse $ediijient is dropped on or clo^^ to the 
river kinks, this resulEs in I he formjdiun of a h.iw 
lunbaukmcnt or natural levecj the hlgl'ic^t portion 
ul Ehe ovurUnvveJ plaiiv near the rivt-T^ Thus fliwJs 
arc responsible for snme of the topographic fea- 
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Fik. FUnrti nf the }{\vi-t, a Irtbutur]^' of tW CJuKlawhafcliec, on ibe etia.^laf plain o\ soutli- 
1’pjjiti‘m Ala|piiiii4 lit KiIm, MLiH'ii £5, £9^ In fluiv iixeix^ rnrialF aftcT heavy or proInriE^'d Juiiis is vpr>' mpid. 
Ii] the hiiiksinTimd, the rfver h Ctiufilu J l^M'Eweeii Ijighcr Sand and the rSlie ll L'ciifinetf to the itomiat ehanrhel 
bulp a I Elba, ihv unprotected Hat kind on which the town is Imiitii-d tiiibje^t tn overfirrw at ^uch [ihot:iriuu.Ily 
high ri^tir Stages, (Courtesy ol die U. S, W'calher liureain) 


tiires and I he resullfi^g drainage oi the flsHtdcd 

ilfestS* 

Droughts OT esteeiaively dry perintk 
which SKtur wluai ptetipitaEion drops to or Iw- 
hiw 75 ptT Ccoil of the sivTragep are fnlTefpieot 
aiul jceltltam of great Ictagth iii wvIl-'wnteTed rc- 
giuTiSp but west of the KMlth meridian in tJie 
UtiitecI States in the Great Plairi.s Region they 
are jai ecjmmon and often so severe that ihev 
limit opportunity .wrioudy and eatise important 
changes in the efivtronitienl. On the western 
ninge, the griisslajids east of the Rockies, for 
example, there were from I to a r iLUimuTtl of 4 
to 5 drought years out of every lt> tin ring the 3.5- 
year perisid cudii^g in J933, These droughts were 


so detrimentLd in their cffi.'cts that there was a 
great exodus of popniatbii frTim the drier part of 
the region, tJie ,w-e^dEed "Dust BowV This inovi> 
meiit not only de|xspiilatcd the dry area. |jut it 
also had important seeoiKhiry effects far frtim 
the original home of the migrants* partieularly 
jfi CaliffFniia. 

These drier are4is, where drotights are so fre^ 
querit, originally had a native ^^getation cover 
of short grasses of various specie,^ and snppurUul 
enormous numbers of grazing animal^, particu' 
larly his<sn or "buffalo,'' Later, with the advent 
of W'hite sctllcmutitT these vvere displaced hv vast 
herds of cattle. With j^nb^quent agricultural in¬ 
vasion early in tin;' present ccnhirv, the slmI wjt. 
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Fig. The f j of dm^ight 9 fiinn fn CfTHSmui Cmimy* ftl nonhwestern ohla^ 

]mni 4 , tiu' end t*l I he "'luniidile'" ihsit NtiLk\ in 1989. Tlioii^h the hinist; -wn^ ^ti]l Jt tllnl dnliti. 

ll ;ilid nil ether Initldinj^s liii^e Jiince ivTtckerl In priHvent use bv :Sf|iijtteri5 und lutiire atteiTipti nt 

^iiq^riL-kitture durh^g hivo^^ible E^eiilnnlly, tlih; tiiLin-nujde iLviute u ifl gra^iri o^'er imd oriee mere permit 

ot lks tijt{K:k. This if, tJie use tn whkh the aiCil iis lief^t itdu pted, i^jtlftEdering the (imitutiotts Impiived 
hy (he elitn^itie elementstor the eiivinnimLTLL (Gnnftesy of die V, S. 5fM| Q>nseni4fkih Ser^lee.) 


ilestrmed nnd tmps were plnikted. This distiirb- 
LiJic?e Ilf tlii^ buliLnei^ nntisri* pn^duecd w ^HTUiLL't 
nditT^ effects v^hile precripitntitm was Lilisis^e 
nonruil in nmciiiit, but during tlic drought yciiri? 
of the tNU-ly 19^0's tlw soil dried €^ut iuhI strung 
Winds cntised it to drift. In extreme crises, the 
soil was removed compliftely from are:is; 

hi rtnuiy others, it was damaged irrei^Lirahiy. 
Eeery^ehere iti sncli dry areas grass rcestablislies 
itself W'itli grrut difficulty t so that Cl will re<|iiirc 
mariy years to restore them to something approxi- 
mnting ihcir former desirnhility. In such ari-asi. 
tlxTefore. dremght. puppkmeiilctl liy mnn's nctivi- 
ties, altered these dry grasslimcis in the direetioti 
of lesjUT deHirahinty, 

^VJnd-TfnrmT. Windstorms foinpeteiit to prki- 
duct' damage and change nf impurtunce :ure tff 
two (1) the highly but fur- 

hniutely iociil storms knt.™ Ti as *"lomadtTes"; and 
(2) I he mncti mure cxtr^isive and more impor¬ 
tant disl^irbances. tropical ci'cloues. knowm as 
“hurricanes" in the Atluntie and “typlnjons" in 
the Pacific, 

Tomatloes o€?ciir during hot, sultry breather 
and arc particiitiLrly prevaleni in the Mississippi 
Y'nt^e%^ The exact date of greatest frcqiirncv 


varies witli Unitude; from early spring iu the 
estreme south to midsiiTTimcr and even later 
[arthcr nordi^ Tlu- greatest uumEH^r tHirmidly uc- 
cur in May. 

Fortimutely^ tlic path uf a toniiide, ahnig which 
wiitd vclcx:ities may reach 2tH) miles fir more sin 
hour, is very narrcftv jind, generally trending iti 
an easterly-'w'esterly direction, is only a few miles 
in length. Tins path, hovvuver^ is one of great 
dc^truEiiion. If it passes through a forest^ a clean 
,svi-ath with sh:irpH clearly defined boundaries is 
cut through tho sbii^ding timt>er^ Wilhin this 
inifrntv strip, where maxinnim damage occurs, 
trees are hristed off 415 though they had b<ren 
grasped by a giimt hand; housi.?^ are demolished 
hy the force of the wind or “exploded” by aii 
pfessnre from within, m tlie partial vacuum of 
tilt: vortex rjf the storm 

^'^Tien the path of a tom^uli^ traverst's a thickly 
settled area, lews of life may be cotn^idtiriihle iuid 
projHirly damage great During the Lorain, OhJo, 
sbJrni of June 28. 1924, fur exampltv 75 persons 
^vere ki1k<k many more wxrc inftircd, and ma- 
terirtl lu^s^eii probably exceeded SI LOOO.OOO. This 
amount is e{]nal to the total normal annujil lo^ 
tor tornadoes for the entire country. Simliarlyi 
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Fl[\: A |4oTid fimnL'] .it lIjitltnLtg. 

jijiit* Tilt' lumudii pTcwtils nmch 

ihc nppi^LmiK'C- of H gigoiitjc dllM whirl, lliv liinTii;! 

whh'h chaniA'trmHc nf ill I hiirll ^torruji the 

vorltn Ifiwjitil whifll (be wiTiili lilnWn TomLitisH'S 
□rdiniirllv Imi'H jn un i-a^kTlv ilirvutrtnn, '^'iilh ilil- 
|>firt;ifil iIuiTiio^e cciliRliLHl hi \hv‘ iijxmw palh dc- 
strdH'tl liV thp tip ol the EllT^n(^] aJS ft IriiVi^H 
the hmd ifiiiffiiLe. (C iuilw of I ho U. S. XW-ithor 

RiirL'oU.) 

100 persons wf-re litfiirecl^ though there ^vas no 
hiss of life, in the Clf^vi'tuTHl, Ohio^ tornado of 
April 27, which cotised t^rc.ll tleslnictlon 

iitotjg its ^OlJ-foot wklr path, 14 miles in lengthp 
through hutittup portions uf the city+ 


lliirrie-.iites. though affecting the United StXitCft 
only uEoug llie Gulf lUid Atliiutie ixusts, and there 
with reljilive infrcqiiency. are much more dtstnic- 
ti\'C f luui tonuidoes because ihey are less localizes! 
in their effects, hi tlve CarihlTcaii and oil south' 
easEeru .-Vsia, lnwever* such storms occur so re^i- 
hirly that they are aeecpteil as .i matter of course. 
Only when one departs from it# normal pLith 
and nivagps the coasts of the United Stales does 
it attract mneh attention in this country. 

In these rfoirn-s, winds riMch a velocily of 125 
miles or more an hour. Tliisi is sullicieiit in demiv 
lisli all except the most snhstautially constructed 
buildings. It has been estimated ihal, if the 
energ)^ of such a storm eoiild Im harnessed, 
enough power would W dcvelaped to inetTt llic 
needs of the entire world for several shears. Such 
an eonirn'ious amount of energy is ohviously ca¬ 
pable of producing ^eut destnictfou. Fart of the 
damage is prndncetl only indheelly by the wind, 
for ti is caused by ''ffoods,'' or the piling up of 
water on low-lying shores and flooding of tlw? 
coasts. Accompanying rainfall is also usually very 
heavy. This causes ffnock in the riversj destroys 
madsp irrigation works, and railroadsi and p/o^ 
ciuccs Serious soO cfo:cion, even on gentle slopes. 

The most destructive hurricanes to affect tlie 
coasts of this country A^uthin tecenl years have 
been the Galveston cti#;ii$tcr of SeptmlH^ 19(X), 
aecorTipanit*^! by a loss of 6(XM) li%'cs, largely bv 
lhxidii>g of Ehe SiiuJ bir on which Galveston Ls 
located; the Sfiarni hurricane of September 19^41; 
aTid the New' England htitrieniie of September 
19153. In this last storm, as in the case of the 
Cialvc^iio iiond. most of the loss of life occurred 
on low-lyixig, immdated shores. Even do\vuEow-n 
f‘‘tovjclincc. Rhodir Island. Avas suhincrged. Di- 
nx'l damage by the v^ind. which reached velo¬ 
cities of 90 to &5 miles un Imur, was likewise 
great, Ciaot ehos w hich afforded tlie mafor at¬ 
traction of the streets and cirminoivs of many 
Xew' Eoghiiul tuums vvere uprcHitecI or .sioippixl 
off^ destroying this In-aiity. A very huge part 
Elf sotjtheni New England s Irccs w^erc Jutfit In this 
rnjuu^er. Forests were <sPiivcTtt^! intn tangles of 
E.lowir timlwr which, unless Sidvaged, were a eoIeiI 
loss, as well as an eurnmous fire Lir^ird. The total 
EWOjierty loss is estimated to have l>een $''550^- 
(Kin,f>no, 1o ihr cTitiro history of this cauntrv% 
only one ntlier natural dimsEcr, the San Francisco 
earthquake^, prrvliiced a camparable amount of 
damage. TItc fact that thi# storm did not strike 
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Ffch 4L Tnmiaido d^mnge ul MurphysbrjmK snitlK^m Illinois, 18, Htiddrugsi iti (lie 

gruuiicl, in tlie paiK nl the tkJrtiLidii, hm p fct'n lei till'd; in the Ijackg;r4j|jnd, (u uiie side.' uf ihd imiudu 

pulh^ huh diianage; evident. tC(]urU‘^y uf die U. S. We^llicr BurituiL) 


Kew Yi^rk City ivlis fortuiLiiEc-. li li^is In^fn pre- 
(lic^t{.^d tlaait, if a jscvtriL' Immciiiii; should strike 
timt city at HckjilI rtr fiEgh tide, and at a faiily Jiigh 
Water stage of the lludsorj Hii.'er^ (he resnlEaiit 
inundation would drEmti thejusiuoLk us the water 
poured into the subw’ays* «|uile apart from loss 
of life from other causes, Fortiinately, the possi¬ 
bility of such a conlblrmtion of oonditioi^s is 
slight, Ho^vever, the Ntwv York area is imt free 
fr^TTi danger of such stonus. Tlie hurricane of 
Septenil>er, 1944, JorcKaanpk;, though less severe 
than I halt of 1038, caused a loss «if 27 lives ojid 
proj>t?rty damage estimated at In 

uorthem New Jersey^ Luig Island, EUid adjacent 
arcus^ includliig New York City, with the loss 
particularly heay-y in Atlaulfc City, 

Though we bear less of thenif the tv"ph(Jons of 
the Orient are even mure disastxous fhan uar 
hurricuncs, because they aflrct areas wil}i ex¬ 
tremely dense populatloiis; both Oii tlw; contment 


and cm the bordering Idands iis for north as 
suiitliern Japan, On tlwf small low-1>ing island^ 
ill (he South Fadfic, often only a few h% t alitwe 
normal sea levek great weaves may dro%vTi their 
cnlijru ureas, destroying practically all life and 
much pro|>erty. 

One of these storms, accompanied by 12 inched 
of rsnin Avhlcli ftaltenutl crops aitdprodncvd fkHjds 
In tJie ri%'crs, oc^t'UJTcd ntvtf Cah.'!.itta, India, in 
Octoln^r, 19-12, Wkicls Wfjre. so strong tliat they 
caused waves 15 feet in heigljE k> pile up WLiler 
whleh inundated die along 40 miles of 

C'tftastllne, In all, ll,tM)(l [X'rsnns lost tlu:ir lives, 
10,000 by dnnwiiingj :ind 2(30,tHK) mure weic 
triadi* homeless in titc 1,000 square miles of trnri- 
ton' EiEc^aifd by the stumi. Such losses of Iflc 
and property me typieal in decisely |Kipulated 
Oriental aresks at times tjf typhoons, 

Frrrs, laaig l^efure man knew how (ej kindle 
a fire. 111 fact before hij advent on earth, fires of 
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42, A WtrrmtcT, strtjeE, alter tlie New Kti^hud hHrrKNtrte ill iiepkTnlx'r, In 

additifin Eo chLinji^c^ En huildJEi^^. liliint i^luiu HLte i]prtHal{!d nz hn'jttth eiIIh thu*{ dctstm\'tTlg the beLllity ol I he 
h^niirrly well-sluidi-d Thw hiiiricaj^e wui ene of the |*foal njitnr.it disasters lo oolut |il dips (MiwiHrv 

during ihp [wE It^l (J'hcitfj hy J. W. NyfttrniriT CoiirtsQsy of H. M. Brown.) 


natural nrigin must hnvtf ruvLiged raEensive areas. 
11 PC liig iroos of llalifoniui nml tbe ^qinice of 
<4i|orLido lieitr ftears if] tht^ir beartSt .suiiie doLitig 
back us far us 245 Ad>.^ miito te^itimony Er» (he 
of ftrro^iE Hrvs hsiig the discovery 

of .Anioricu, uifcii riitiiiy oEhers whkdi have lull ipl^ 
such ret'ord lousi have tieeurred ici the still fimro 
roiiiole past. Even fixlLiy* tliesfj fin^ std bv liLflit" 
nitig lire rciutK fntsre riiimerons and iin|^irtatit 
than iih eoiriTnnpdy siipi^osed* for they ctunprisv 
1>ctweenT and H ^lercent, and in the itiountaiiiim^ 
regioiei of the western United States, as hiuh as. 
50 per cent of u1! forest hn'S. Such fires eannut 
he prevented, mily tTintrolltd wfien once started; 
to prevent those of other origins un hiteiisive 
rampaign has lieen tarried <m to triahe the gen¬ 
eral public eQn$eiuii!e uf tlw! Bis ha;urd in our 
forests during the dry seasoTi. 


Fires set by lightning are CEjunlly as dis^istrons 
as itiOfte resulting frtjm oihet causes and often 
much harder ta bring under control, for they 
may start in iruiecessible areas, far off any heaE<-u 
I talk When lliey rage during a protracted perEtid 
id dry weallier Lind low relative humidilv, they 
may ilcrastate inLiiiy SE|uarc mik^ of timljer^ cun- 
verting an attmetivc fsTiest mldeme^s into a 
Waste of Idaektpuefi stubs and hare riK^k. in addi¬ 
tion til Eaking a toll of Lite, Ikilh wild and huinun^ 
aiLil Causing eiP£]rmous oE.'OFi^.anle loss. 

rhmt.s mu{ Animalt. ELieh species of pUmt and 
anifoal lile living imder natiirLil conditions must 
eiiguge in a coiitinunns struggle with other funns 
id animale e3^^ste^lce, from \vhfch oidy the lit 
elemeiiEs survive. Crazing animals, hir exaiupic, 
can live mdy nil die t npnse ol plants, each species 
depending ou ei>rtain elements of the native 
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Fic. 4-1. I>:imrige by the burricarve of Si.-|H«T^ljeT 14, 1944, On Aventie, Atlii:nlle City, Npw 

Jt-rst-y. Purl of tilt! dt^tREftHni mnv hiiif iirtidi-ictd dfrt^'tly by lb« waid, bnl miM of il resulted fmrn 
piWd up on I hr lowdyinj' alum-i wlik h AtHxiLd tJie strw^ts an<i v^Tcvtcd Uie tCoiMtesy of tl)£ 

Li\ S. VV'oLiliicr Bilo,^ii\i.) 


v^iigu lilt ion frjr fcM^d supply, Hiiis tln-so kinds of 
plants me kept in dieok, but t-vonhinlly n Iniluiict? 
is EttLiiiied the plants, the herbivcrotw 

4iniTnals depi'ntleiit on them^ and llie earEiivE^nl 
iivhich prey on ollu-r aiiiiiuil lifei So long ns Con¬ 
ti ttioiLS rrnmin stalfc, this atljiislTnenl bet^veen 
bfc fiinns of the natural en\'ifDiimeiit is main¬ 
tained, hut Avhrn <il>ttirlH'd, sts U is miselessly 
under tuihirnl conditHms^ a chain of events is set 
hi motion which Ci>L^rales until a teiEi|vcirary bal- 
Lfcuc-e Guce more eistsls. 

Not Only do nnimaLs wliieh liw uti the surface 
QTifl feed oil ffurluE.'c vrgeEation and other hiniis 
of life ahfT the natural cnviroiirntMit, hut the ,suine 
]S Inio for the bufffAving auirnals wbkh ,sfiend 
niiK'h of their life underground. The most notable 
of ihcsr: in intermediate latitudes is the cartli:- 
\^'i>nn, tlic results of whose u-urk m'^y fic obst^rvxKl 


as irTcgulariiie.s on al! lawns lieneatb the siufat^e 
of which fiC livt«i in jn^y miisiderablr hundM.TS, 
]ji his burrn^xiTig. lie pbissc.s material ihmugh his 
IkkIvt. thus altering it; atid he likewise brings 
material from Imlow^ to the surface^ wd^efe iE is 
iucntfKiirLited in the mixlurt; of organic and iniu- 
cral matter which Cin^tiliiles the soih Iti fertile 
garden soil, where eiuthworms escist in great 
numbers, their svork is very importanL Not only 
do thc'ir aelivities affect the soil diTcolU^ bnl 
their biirrows afford entrant^' hir w’ater^ thii.s in¬ 
creasing Imth the rapidity' and depth of ehrniical 
wralhering. fn the tropics^ the ant ocenpies a, 
prjsilion analagciis lo t hat of I he earthworm In 
the higher latitudes in pnahiciiig chiuige in tire 
soil. 

The pa-st has witnessed many nltemtions in 
the floral and faunal cum[x>iienls of the natural 
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\[AN AND ENVIRONMENT 



KlC. -14. Arif'T tlkf Blnt'liAA'ulcr fire in Itir Sisosl innr 
N 9 Lionel] nfiTtfiAH't'^lrifn ^Vvflrpliirl^^ .\ii;^Li>li, 

19 ^ 17 . 'Jliiiit Uu- wbrii i\n » 1 pini^ fir wus sirtfevk 

Tiv lip,I^SiHiiK^ iin Aiij'nst tW, 19-Ti7. In i\\\, I2^’j 4 iiurtSL 
tir iii'^^itly 1 ^11 lire iiirtn« id tiniluT w+t+^ bp- 

Fiin* 0 t4.^ vTivi iiiiflp'ir Lipolripi] mkI Fifli't'n 

fin- 1r.lp|V'd In KfH‘k llnU Ji Innt tln^lr 

]hi*^. I’hi^ir Vi'^itrr i:.vr\s inid tUlii-r CTjiiipMu’n! fnin 
(k- vi-n in iW fnrE-grinnnd. (Conrlw a\ tlw U- S, 
Fort’s! S4?rvk’i.‘.) 


enviromnenl of any givril together with 

LiccompaiiyCng changes in other regioikLU EL^pL-ct,^, 
for the Rora and fatiita of atjy regiiin at a given 
date arc the end preKUlcl of a ceaseless struggle 
of life^ plant and anlmuL for a place in the son. 
Since the arricEil of miin on the scciilv this ehmige 
has oexuned at a greatly acccUratcd rate. In- 
tmdnced species of Iwith plants and animahi hjivc 
many Cimes Crowded <nit fonner ImpjrvatJt ele- 
iTiiujts of the natiw ftora and fauna lu the extent 
[hat condjtloiiA tfKlay are nnuketlly different Imm 
those of an earlier periad+ 

Odier A^cttcici /VDr/irrmg C/’iflFkge. fjj the pre- 
eeding discussion of the effi^ets of natural agencies 
in cai,iJSirig imvironmental change^ only thos£ 
which produce readily olkScrvul?le alteratifjn 
^^ilhin relativ'ely short periods of time have Ix^cn 
considered. Htswever, it should 1 >e realis'.ef] that 
others as well, working over longer pt^ffEwb uf 
timcK are nl great inipnJtance. Among these may 
hr mciiiloned (lie agencies of wrathcring, which 
cause the soLd rfxrhs to cmmhle; those of ero-siem; 
wind. Water, hv, and olhcrsn which wLNtr away 
the land surface and niLidify the tcipiigraphyi and 
climatic chjiiiges, which over long periods of 
tiiiiL' cause great alteration in the lund^capo. 
h'tiriher. in thin chajUcr, indy natiir.d agrnefes 
have luvu discussed, except ii]cidentii!.ly; dic re¬ 
sults of Ivtinian activities will l>e consider! d in 
chapters which follcnw However, it is olnions 
thiit chikiigr is the rule lEi the environment of anv 
nrcEt, and thiit w-e thus live in a omtinuoiLdy 
ewlving wfirhl, 

Since both the nalornl and cultural environ* 
men is Ebfe sohjecl to coTithnions clianges which 
Eilirr opportunity, liolli actual and reiati\cv all 
realishe and effccHvc areal phinning mn-tl \n- 
bast’d on liolh present conilitions :ind fnliire pi>s- 
sfhilihes in order to ensure sufficient Ri'xlhililv to 
permit of gradual Iwit tOTiSEdi'ni:! i-te change over 
trliilively short pcriiids of time vdthout entailing 
Hie prubahility uf .substantial loss, 


gi ESTIONS AXD EXEHCTSES 


1, \V\\:\ t ill iin^E^K have Ot'CUrTi ^l in (hr envlmnn^^n E 
uf ytiur linine Slwle daring the pant CMUitury? 
f Iliac tllVV iH'Cn for iho bcEtiT nr the aa ejosc? In 
AvUnE 

2. r^iiEura! ngenefn'* prrnlnt 3Tig piivlrunmciital 
cliilOCcopeFAO' Inn -low ly tn be niateiiaffy effec- 
ib r dnrinij a huFnan life!tine? 


%. Wliat afr the two cEuoes of earthquakes? Uliiih 
ly(X! pntduics Tunre widespread viivirDniiientut 
vUimge? Locate the two great liellx of rarEli- 
fjiiakc actiA'iEy'. Ff-port on mioh' nf the ^r at 
v.LrElLrpiakes nf hfviorlE: EilOeS, Including Ehfirsc fd 
the I’nitetl Slater. Wlmt enviratiioenital ilEBriges 
Uavf* ihry produced!'^ 






ENVJRONMENTAL CHANCE BY KATiJBAL AGENCIES 


4. a volt-unk' emfitkm? Stiilc tin- two 

typc^ of oruplinti jilld llko L'ilei’L'i uf ttic typt* OH 
iIjo ikf tlvc VfklriLnJc caul?, \Vhai is tlic re¬ 
lation o( (lit- uartlnpkali;!? In-lti to of gri^at 

I'okanie activity? To wliut »nd in w4iat 

ways do ^'alLiu^ic eniptiims niodify Llic oaturijl 
«1^■^mtlmcTkl? 

5. Wlkat w^ks tlio nrighi of tlu? Eta pEloans of Lhc 
Fadfit; XortJkwesl? How did the emptiom whtdi 
prikdiic-vd diese pbttaus differ from those of the 
po^-ic-Til day? Of wlml i^tajoTTkio signifiiani e arc 
tlkc^ \a.\ii flows hi die arcus of tbeh oteiifmiLi?? 

B. WKnt ore die of nver fliKKls? Will the 

rise of grtrat tlwn be mpid or sW? W'liy? Wluit 
are some of the deLriTikeiktal clFei-ts of riviir 
BiHKb? Are iiny nf the efc ls ever betneGclab and 
if so, fii wlut respec(? In whllt Jwrbf of die 
United Stales ttre river ffoods niikirpriftiint? 
Why? 

7. l>Ljriiijj what stage nf a river flood does depori- 
tion rjf st‘dinient oci'ur? \\1iy? Wikat Is a nat- 
tiod levee? ^VlkCTo is it Joealed and hciw Is ft 
forioril? Repirt on the forTTkcr coiiofes of tin? 
Jlwaiig ffn, Wliero diK's it empty into dso ocean 
at present? 

3. Wliy are trre^ "twisH‘d nff" hy a tnmiido? WkV 
will air prejisiirfi ‘"t'jcplnde^^ hoLeie$ in dkc vorls^x 
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of a tnrTkndo? Whal is the wind velocity osmi* 
ated widi iorrukdocH? With ikiinic^mes and ty- 
plioaiis? 

fip wlaere ikfi* lkniTiLi3iie% and tvplkoon^ prirticnhiriy 
pevakni? Htrw dn diey pnidoet! thinuige |o 
pfi>f)erty and loss of life? Wliy iiro die typInNins 
of tike t^L'iflc piWiicuiurly deiitnirEivc iind ac- 
(.-otiipanicd by great liHis of life in man\' In- 
jstanees? Why devLtm'tlvtj on llm lihv-lying 
islands of the Paeifle? Wlifeb was (he mtut tlii- 
UstrxmK lk1IITic:iik|!: nf those which liavt! LilTeetwl 

the Unfled Stataa? DcxrrJbe the damago it pru- 
diwed. 

10. Wily an? forest fires set hy lightning often very 
diflieult Eq bring under coiitfn]? Tn wluit purl of 
the United Stat^^s are sneh fije^ espcs-ially ini- 
portant? Why? VVllnt env ironmental ehangex do 
lliey pmdtlt^t^? 

IL Kcpoit <kii the wort of the eardiwwm In inter' 
mediate Imituden, and Elul of tJke nut in the 
tnipicfl^ fn tnodifv'ing the iiaEiiriLl environment. 

12. Exphkfn how life oistx only os tiie reHiilt nf a 
coiitlmiOkis struggle, and why pTmanent hal- 
ance is never attained. How diHis ihfa: alfevi re^ 
gional phintiing? Why' is it proper to spcalc of 
prest^nl ein in>rimrfnlal eondjtfcia'c as aii 'Vnd 
pn>ducr? 
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chapter Ei^^ld 

THE CliANCHNC ENVIKONMENT: 
HU\!AX AGENCIES PRODUCING CHANCE- 
DEFORESTATION, FIRES, AND DRAINAGE 


Man apsf/ EFicirc^riiPjriif. The of miLTi is 

not btit oiiJy kiitnp^iX'cL by cUniLitic 

imd qtlier envljtinrmriUal hmivrit which rciitritt 
the n^Ltural raii^e uf pLints imd Lininiii!^ I'heTc^ 
fore Inis eetivities iind thciir possiliilities lor pro- 
cIiiLiiijr change t^leiid to pmctkully all piAiH of 
the laud surface of the earth. Further, he caiiiint 
tML'ciipy siiiy area. %m ruattejr wliat hii method of 
nbtaiiiitig a hvelilii^t^! mtiy 1^, \%ithont alterfiig 
it. Even tlie mnst primitive of hunting or pistoral 
[ropulatioiis iiu>dily tlkij ejiviroiimeut by destroy- 
iiLg. eithi ir partly w ctnnpletcly^ Ot^rtain ehtments 
of the fainiLt and flora. This upsets a bdance 
achieved f)%er a lung of time and sets in 

motion foreeji over which man lurs no ct>Titrul, 

As niLufs cforsfjmic ncti^nties increase in mini' 
ber and complesily, tlu-Lr effect becomes ever 
more protiOLinc^cd, nnd the lantUcape b altered 
even HMirc exteusis’ely. Unfortunately, noi only 
does man inodifv any area he occuptest but he 
fjet|ucntly nuidifk-s n in the direction of lewk-r 
desirability and iberefnre to his di^lrirneut. In 
certain pnrliuns of the Great Flaiu-s of the United 
States^ for exuniple, attempted ii.«r of tlu^ LluiI 
for agriciiitnre. whfr<^ nanital croiiditioiis were 
favomhSc for gnixing but rn^t for the prodiictioa 
of crops, resulted in the destruction of thousands 
of srpiare miles of gi:pod range but not lo tlie 
establishnu^iit nf remonerativff fanmnig. Of such 
regions, it is s^iid, and correctly, lluit "^the desert 
is on the march." In this caso^ the desert is man 
made^ its advance Into contiguous are^is si ill in 
attempted agricultural nsc is the rcsiiU of mans 
activities. Human activities therefore affee-l llm 
natural as well as the cultural cnvlronmeiil. 

The principal means by wlUch man cauH.-s 


chillige in the physical environment and ao 
coE]ipanying altenition of the eultunil landsc.ipi': 
are J. 1 S follows: (1) deforestation, (2) (3) 

artiRcial drainiigep (4) grazing, (5) e?itracdve 
industries such os mjoiiig^ (6) irrigatioiip and 
(7) ijomal ag^^t^llture. The Erst three of these 
agencies will be eonsidcrcd in this chapter; the 
□dicrSp in die two w hich folhnv. 

Drffm'station. M ft result of c-uttiug and de- 
stnictiou by other agencieSp our □rigitial forest 
t'over of m%irly 9(KhtHK)^00t) acfcis hics licen de¬ 
creased to appioxiniLilcly tw'ot birds its hinnur 
extciih w“ith tl>e bulk of the loss ju the castcni 
half of ihe country. Of the existing remiiaut^ only 
One-third Eis a stand of sa^v tJiriWT^ and much of 
thill is hifcrior seetpud growth. Today our onlv 
remain iug virgin stands in the East arc coiifined 
to inaccessible lEX^id^tics. In many parts of the 
East, indeed, all the reioaining tiinlier is in farm 
w iJodhiTid. Tlinugh the hirests of the South still 
^tmtiiin itiueh mcrclLintable timlxT, it is onlv on 
the PaeiRc expast tlmt di-ph-tiou is not serious. 
Even I here, much that remains h not comincr- 
cially expluilablr Ihicijusc of uniccx^sihility; all is 
far fnaii tin* principal markets; and cutEiug pro¬ 
ceeds at a rapid Ihis luis iH'eu p;irijL-iiliiTly 
Inio during the past few years. £ii fact, the de- 
nauids im^xised by war have lietui m heavy tlnil 
certain typt^'^ nf Ljmlser will not be av ailable in 
the future lik sh]|Bcicnt fjiiuntity to satklv |>caci 5 - 
tiiiie deinands. 

I he virgin fuTe3t5^ w1 lieh have been fle[dctf 5 d 
S(i retklessiy and to the detriment of flu^ country 
jis a whole, uicluded a Ikirge nuinlxr of useful 
sjU't'ics, probjd^ly sur^iassed in no ef|ual area or 
country in tJic world. Under such coudithins, it ts 
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ORIGINAL TIMBER REGIONS 
OF THE UNITED STATES 

WESTERN 

1^ SPf?UCE-riH 

fwcif !C MXlCLAS riH 
B SUG^n Pi:NC-*£STtft« YELLOW PSKE 
HCDWOOD 

WESTENN tIXLOW PfNE 
WESTERN LAtot-WLSTEHM WHITL PINE 
L' •] UXGEPQLC PINE 


srauGf-riR, with admixture qf NAFtowoooSi 

BintM -SEECH-MAPLE-KIMLaCH 
WHITE.ffEft AND JACfi PINE 
OAH.-HlDHiDftY 

0A«.-ChE5TmjT-¥E:lLC>« poplah 

QA-^-PWJE 

HARowocM >5 and CYPftESS 
UONCLEAF-Ujet-OEET-SLA^ PinE 


Me. 45. Ort^iMl limlwr rt-sious of thn^ Unitid Stfltes, df ^Udi llio cajlcrn forests formed 83 vei 
wnd tl.r vrwlein, li pr r o^ol of the tolaL Tlioticii llic East still Iras 75 per eenl «f the total forwl lund 
niuil dI the remiiinijig s^iw timber b in the West. (Courtesy nf the V. S. Forest Service ) 


not rpmjirlcahlc tlmt our pi?r cupitu consumption 
of wood liiLS siUvays hi^n gneHiter tlmn ihal of 
iHhi;r countries. Even toibyp thougK only a rem¬ 
nant of our forest inheritanc?^ rx-inains, our rc^ 
source is sHJl envied by tbe wuHtL 

The early destruction of the forest in oiw 
prcdomiiiuntly (igricultural areas east of the 
Mississippi River resulted in major part from 
clearing for agricuUllrui use. Tlie forest ^vas rc!- 
gjirded only m an obstacle to briitging the land 
into prfKliietioUp not as an asset, and it was dc- 
strtjycrd without attempt to use or marlict any 
considerable part of the tin^ber* %bliiable woods 
were so abimdaut tlsiit in some sectioiis black 
vv.dnufc Was often nsed for fetwe rails, and hjr 
building the log bouses of tbc piooeers. Only in 
ptJiiions of tin* Snutb and of the Lake Statesp 
and todjiy im the Paeifie ctiast, has commercial 


liimbeiing always been the clFcetive factor in 
forest rcnuival, though for several decades cut- 
tifig has everywhere been confined Lirgtdy to an 
attempt to mlfsfy the demand for lumber and 
other forest pr^jducts. 

The Lwber popuhir belief that destruction of 
the forest aJiorded no cause for alarm ^vas based 
on scverEil vrroneoiLs assumptions. One was that 
the supply of tiiniwr was ioexhaostlbW. Another 
wa,s timt* with removal of the forest, the eutover 
land would pass into more proRtnble agtictilhiraJ 
use^ Though time and experience have prov^cd 
coitclnsivcly that this ht not always the c?ai?e, tlw 
belief CJtpresstd by the statement^ '‘We Kiivt! got¬ 
ten out of the forest and we do not propose to 
return/’ voices a point of view and a IteLief which 
still persists and finds C-Xpressiou all loo frequently 
fn many recently eutov'er areas. 




























Fsq. A nicirt rvf whijtf pinr nn the AttdwIio^icI Tnill En Ctxjk County. TK»rtlii-iLvli<rTi Minru.-^ta, 
ill 193^^, T^mIhv, U-fl tlip EsjJ^ei ticL'i bt'i-n eut. 



Fui. n .\ I.irgrii of luU^dwiHMLi m Smlh Qirulinij. Pn^sent'd bv JllauoEssihil i (V. fCoiuif*^' af 

t]ii- U. S. F»n-it SmiHj.} ' ’ 
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Auto rig other hictois which contriKtutcd tq 
rapid deptotioo of oiir forest Tcsamce I he 
fiiot tliLkt low pn'ct*5 f(ir VLiIiinhle timlier i^dinu- 
Isik'd cqiisnniptioTi+ which ncceleri^tcd piticintlioii 
mid crittiuriigt.^ wnstc ifi IhjIU Iiiiidjeriiig opem- 
tioiis and use of IufuNt. Too rapid ctitliug \V'4A 
a]i>c> farced in many sucas by toiifisculoTV tiwa- 
tion of pricLktcly htdd liutd, which ccrmpcllcd 
marhcMng uf die timljer as the only ahemalive to 
tfjtal loss. Will] p;ir!i:i] cxhaiution uf our forest 
rcyfsiii'ce hiisf the rca]i7jiLinii tliat have 

scjuaiLderod a ci)iisldi;r;ili!c pLirt of Oiir patrimtmy 
aod alterci] the cruriroiiment to otir dcU-irneiit. 
1 his is brought hctnic by ibo iiitTcasing cost of 
lumber^ ust of inferior wcj£kIs+ decreases hi sisec^s 
of stock tlimensions in IuioIwt aiid ilio ii omen mis 
substitutes wiiiels find a rcacly market today. 

Destruelinn fif the forest lus effects vi hich are 
in I he aggregate proljahly in we serious tliioi 
higher prices and a short.-ige of lumlKT xiud other 
forest products. With cxhiiustion of saw tiiiiher 
or pnlpwikud supply, the Uisis for SLip[Hirt of en¬ 
tire camniuiill ii-^ I'hisappeiirsj tax dehiMjiiencv in- 
creaKcs; political units iK.-eotne lianknipl uutl a 



tju, -la, CuSnvtfT land in Mennmiiicti County in 
the Upper Pimin.MiIa of Mlehigjn, in tlm-prix.-e?^ of 
Uc^iiag prepared fur ap^ieiiltural use. A di^thiiraaing 
undertaking rLMidcrcd doubly so bv da-* fact mat, 
eceti after clearing, ihc LltuI i^s of low agriLtihural 
desirability, 

li.iliilit)' to the sbitc in which they nrc Icicaled. In 
certain Conn lies of the cutover area of norlhctn 



Fic. 4&. One of till- lit* her fanu* of a ciitnver area in the vallev af ific Bimtljmi ftiver* Lake Ci>iinnv 
McnncMta. An idaiid ul cIcaniLE;, « itli but one gsK>d field nn \}i^ fiat Lind tiLw the river. The sluiiv BcM hi 
me farcgrnuEid ean l*t tjsL-d unly Im pasture. 
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Fit:. Tli^ Sptid Hill firt in tin-' Cnlumblii Natiunal FtifL-fit, WiLsIiin^lufi. Akij^u&t !!>, 3.953'T. In ihis ^ 
yn licUvit lir^ hi milking pru^ress aguin^t a ^bcjng wcsl wind. In i\\t forirground, ybntig grow ill \a making 
apjwarimtt! jin^in^g itii.^ blaL]itm=^l f^lnhs If ft hv un ciuliiT Hrt. (Ccunl^y of (he U. Sr Forest iiimice.) 


VlinnescsU, for ^^XLllnple^ thf" tol^ll tos delinquency 
equals or e%^en exceeds (he asst^ssed valuntions, 
a dlttiirbiiip eoiiditidn. 

With reniuviili of (lie fort^t cH Jver^ prt'cipi I attain 
tfUcHcncy* ibnuj^h nol ihe suurtbut^ decreases; the 
mure rapid ruiK>!F causes sihl erosion^ ijiejftra^cs 
Ht^od clunger, and interferes with use of the 
streams hif all piirpflsi?s: iia^igakion, power de- 
velo|imeut+ ini^attoUp and nthers. Set^iic attruc- 
tix'iuic^ diSiippt^LLrs oud wild life is affected ad¬ 
versely; in exifcme eflses> the area bi^eomes a 
'.vaste with an ev.i>n<imic value appruxiiru^ting 
?ero+ 

These facT# arc now rjufif getit^rally rmiguized^ 
and with such reef>gTiitiun the general public has 
at List beeomc aw'are of the desirahilily of res- 
turaliun of the euvimninenls of many of ilwfxi 
fnmicrly forested an.'as to their fonuer eoudition^ 
insofar as tluit may lie a passililhty, Titus plan¬ 
ning for land use. th^il is. formulation of ri'mm- 
mendations for its most effective utiliTatiuii under 
present conditions, almost [iwrariuhly contem- 
pLites restsifiilion of tlie Inre.'ct ciwer ui those areas 


wheti^ growth of a tree crop represents th(? mnat 
effifctive use of the land. 

Mrcfl'. In aiklitioii to fires started by Ughttilng^ 
others set by man, 92.4 per cunt of all. each vear 
ravage an are^ fit the Untied Stales larger tlmii 
that of New England. Of these fires in prntecled 
ureas, for which vve hjis^e data as to eausi*Si uearlv 
27 pT cent arc of fncendbiy^ origiiu over 26 
ci^fiE are canseil by smokers l burning of ifchri;^ and 
himlicring actonnt for Jicorly 10 pT Cent; camp¬ 
ers taitiso slightly more tluui 7 p^r cci4. Tire 
Olliers, resulting from railroads, misccdtaneokis, 
and nnknown causes^ account for a triUc more 
than 22 pir 

Mip,sl int'endi^ny fires are t^y indi%ndiml.s who 
expert to profit personally by securing emplov 
menl ill fire fighting, nr Jmm improvement of 
wuodlaiid pasturage. Fires caused by smokers 
and t'ompers are purlicularly prevalent iu tlu^ 
eastern half iif the country, where iht' numlxT of 
tourL^ts, altracted by nnr increasing] v aetcS-dhlc 
forest area hm ignorant of iIm‘ fire ha^ird tluir 
coming inlrmluces. swells year liy year. Fires re- 
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from the two pr^'Ct^ling the mo«t 

impDrtunt, ytn:! accounting for livi-r SO pirt 
of iill fires caused by plus others set by the 
burning dF Imi.sb, riiilroads, and a uuiuber of mis- 
<X-IhiiR-<Jus agencies, are preventable in large part^ 
and their prevention would be in the puhlsc 
interest. 

In alb there are well over IStbOFX* reported 
forest fires each year. Of these, 75 per cent are in 
the South, uhi'jre many are set de1ih<*raiety with 
a view to improving I he p^islures. Msuiy of the 
fires reported are jfnudh Inil in the aggregate they 
bum over 0 p»T cent of the total forest area each 
year, though, fortunatety^ inai^y of these fires run 
in prc'vionsly bumed-oveT tracLif. 

The list of important forest fires in the United 
States H !io long tlnit only a ±t‘W ean Iw men- 
lioTied spccificiilly. Thy Peshligo fire of Octolwr^ 
1S71, in Wi-seonsin, one of the most di,%iestrnii!t of 
iheio all, bunied 1,280.000 acres, and 1500 per- 
stifis lost their lives. YFie Hinckley fire of Si.?ptem- 
her, lb94. In Minnesota, devastated millions of 
acres, InimecI acres tsf fiirest, wiped out 

M touns^ and cost 4 IS lives. Smoke was so demse 
as ta inlcf fere with naAigatioci on tia^ Great Lakes. 
The Cloquet fire of OetoWr, 19IS, also in Min¬ 
nesota, destroyed C'lofjuet, a sawrtiill (tiwn with a 
popiilalion of upprciximalely 1PJXJO, and entailed 
a prcspt'Tty' toss of S-l0.*Klb,000. Tl^b lire even 
threatened Dnluth. Tn all, more than 4(>0 persons 
perished in CloqiieE mul the siinfHUjdiiig oTim, 
The Wilson River fixe of August. in Orcgoiip 
Fiinned by a titrong wind^ immed 267,000 acres 
of standing timU?r. Ivith thirds virgin forest, dur¬ 
ing the 11 days it raged, llic amount of timfxrr 
fh^troyL='d by thi.s fire c{|ualed the entire cut lor 
the l-Tiited States Iti 19-32. Stumpige hiss alone 
was S30,f!0043f«!- the total lossu as $350,000,000. 
Sintike was so dimse that light-s were li!urTn?d at 
midday, and ashes fell to a depth iif 2 inches in 
lilt- coast toiviLs at the lime the fire. During the 
drv’ fall of 1947, many man-set fires ravaged the 
forests of nnrlhea.vteni United States, particularly 
in New EnglautI, where it was necessary l<j evacu¬ 
ate the inhabitants of several conimunities, in¬ 
cluding those of the resort Iowti of Bar H;ufljor, 
Maine, to prevent loss dI life. 

tn nddilion to fires in our forc.>its proper, others 
take their yearly toil, os in the Everglad^^s of 
snuthem Florida during Mnrt h nnd April of 19^39. 
This fin: devastated more than LtMIOdHKl acres of 
swamp and fciwgrass. In pliices. it bumed 3 feet 


m 

deep in the muck sods^ whieh are cmnpcKsed 
largely of organie inaleHaL Smoke w^as so dense 
that IrLivel w^ls rciKlered dangeronSi Most of the 
’wild life wiLS dcitniyeil, mud a previously attrac¬ 
tive iviliieniess was converted into a waste, to 
the detfinieiit of nmn. 

Forest IiRjs aJI^fct everyone, either direclly or 
indirectly, for they destnw merehan table timber 
and eluiiige the character of the wild life+ Ixitli 
plant and ajiimal, detrimentally. This decreases 
the nutional wealth. Jn areas where they havemn 
repciitedly, they have likewise rained the si>il, 
reiuleriiig sneh rcgimis almost totally unproduc¬ 
tive and an economic fiahility^ By their effects 
on vcgelatioo eiH-i-r. and often on the soil as wclh 
tluy invrea,He rapidity of runoff. Tliis facilitates 
soil erosion, Iiiltl-rs^i^ stream fluctnalfons, imd 
dt'Cft'a.ves tlw wdne td rivers for all uses. Locsdly^ 
they may be raiikid with natund catastrophea 
siLeh as vokainc eruptions, for they take a toll of 
Ixilh life and pRspj-rly, the total of which may 
cqiud or even esceed that levied by volcanic 
activitv, 

Man has. both individi.i;dlv and in 
cooperation willi others, initiated drainage proj¬ 
ects in many piRts tif the wurld to reniove surplus 
Water from lK>th wet atid overflowed lancL This 
hits bt'cn done in the l>elief that an increase of 
ugrieuhnral acreage eapahfe i>F effective use 
w^mild be (>mfit.il3]c for the individual and socially 
desirable for the einiimunity« In ccrtaiTi areas, tliis 
drainiige has a«^impained existing agricultural 
list of tlu' land as a nicaies of increasing produe- 
ti(jn; in otiurrs, lira inage has liK^im inaugurated 
in advance of and to ti-mpl agricuhnral occupa¬ 
tion which has not alwnys folio wed. In either cose, 
such tiruitsage has modifiiL^d the pEvsical envuuu-^ 
nient, sometimes vorj’ matcrmlly. 

In certain parts of the wurld such as the 
Netherlaiick, ^vhere approximately 40 per ccfit 
of the land up to tpiite recently in poxluctfon is 
lo^v-]ying. and 25 per cent or more is actually be- 
loiiv sea level at high tidc^ rlraiiiage h extensive, 
and large bueas of wet and siihmcrged land have 
I seen rcefiiimixl for agrieijltural use- Even shalUwv 
seas such as the Ztiider Zee have fieen diked and 
drained by pumping, and flulr former liottnms 
brought tiiuler the pW, This extensiv'e reclama¬ 
tion of Wet Lmd Inis fietm made necessary by the 
fact that pn ssiirr of [mpulalfon on the land is 
great in the NetherlaficlsL, where approximalelv 
9,ntKl,(>Q0 people live in an only about 
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Pit, 5L r^^iri fcif thi' FomH'f boltuni of llit* Ziikli^r l&cv lia!^ i!iljvnd> riH-Inkntx! h_v dikhkj; uiiJ 

puinpiii^. lliL skiHif i2T0 s^jtiEirt- iiiik^s of llie tiorthwuM jincl Tii>rlhL-u>l |Kdi1rn lnsi]^ jii pIFin’t^vr 

oi^LiillutLtl tisr. JEvetkEuallVk with rL^'himciticsin olhiirr tiva pojclrri^, Mkiithwi'^t REid jcinithc^t, 

nicurly 5^30 uddiMonnl iqu,trp niih»s of rnmn'r sea IxHEmih will bu mldvd to thr priKliiLtivt- im^j of xhv 
NeEhi-rl^ind^. Y a-m-’I I^ite, ihe shnHikcn remntint oF thi* [oniicrly uitire ralfrmivfr, ,shullcjw Zuder Zec^ wJtl 
Cfkver nnty iilMiiit L3S) square mlk^ and hn* IHl ti> M^n e .uitl tcide itklc^n^sU, 'I'he wnU-r 

of this IsJce fs now Fri-sh, For tfse sea is cul off tiid IoluI drninji^e h;i& dilnted Lind removed tfie salt WilU-r 
€wct the slnit^es whtc h lupply nullefs for surphtii wvkier. Then-inn? il k of citnsidi-mhle value for hri^u.- 
Iion ^T1 dry BMSOTTS, and for w^atf^nij iLvfstock at ii!l tEioes. 




OVER^fSSEL 


















ENVlllO?CMEKTAL CHANGE BY HUMAN AGENCIES 


prr cent grenter tLuii thut oF which 

}jad -A {>npuklH]n ipf l,?i21,i!44 in 19 ItJ. 

Thv Dutch have a lartg tnnl Kllcc'e:^si^kll 

WAT wEth lM>th llic sea and their rivcTsi. Dlk-s have 
htvn ljuilt £□ restrLkin the j^ea; river flnw has hL-eii 
coiifiiiL-d l>rtwocl i Icvccs; eld chan nek atatl punds 
lutve l>ecn fiRetlj mid cansik have liccn built ta 
carry off sLirplns water. Since so iniich gj thu 
present Eancl surface Is htOcjw sea level, siirfaca 
%^ ateT must often l>u remo^'ed by puinpiiLg intn 
thi,:sc canals, which are almve tlic level of the 
cultivated flcUk Where the reclaimed laud is 
foritk-r sea lihuttnin, it is also licetssary tn rid the 
sr>it nf salt lu-forc it is c.ipLible of effECtive agrk 


S5 

ciilturisd pmdiiCtioTi. Even after all diis lias Ijeen 
dune,, many of tlie fields arc so soft tha t pastiinige 
of cattle is impnicticahle^ and special inethods 
of cnltiv'iiitioii must be employird. 

The drainage sv'siein of the NelhcrLituls is both 
extensive aud complex. Jiutiiilly conslnictcd and 
operated by aiisociLitioiis of local landowners, the 
gus'cniment has of late years assnined a large 
measiire of coiuroL This is l^ecause of the great 
iinp>rt£iiice of recLunation qf wet land in the 
economic life ol the country. Tlie activities of the 
Dutch in the reclamation of wet laJid have obvi¬ 
ously inLxhiik-d Ixilh tire natural and culiural en¬ 
vironments in the direction of greater di^^irabil- 



t-lEi 5£. Hie greali-it dike m tllr Netherlands, sUirtid in 1^4 and cntnpkh)d In 1912, eJitclick m an 
caslerlv diuxtiori rmia VVieHni'i-n, dming ifn- t-nlrAnLv lo the "Zuyt r Zt-c l3v t^nmltuction of the iKklllkPiial 
diks-i shimn in Fig. .11, mid by piitnping, sume hd\i tnillinn ac'Tes nf himitjr jea IkiUoiu liavo been rt*tkmie<L 
1 he leninaut ipf the hirmrdv pnnre es tensive ZiiidiiT Zee is knrai^-n as "Vssel Lake.** In this vieiv, the lex el nf the 
water the Xnrth % \t ut the li ft stands 13 fet^t liJjrtier than in Vssel Lake .it the riEht, that the rehLlain>i!<d 
[iuid lipmUI Ik easily ^^^Nldtd by o^aning tlir dikes. Tin' niajn dike shovm above, with a hitvcle ixilh at 
tile left and a briclt-edged read la its right, svTxes lUj a liEgimiiy. In additiea to kcepitiE ant llie swu (CeuriCTy 
el Ufe Ll/dgn=inr,) " ^ ^ ' 



ss 


MAN AND fc:N\ SRONMKNT 



Fm, 5:^. A h'pi^iil iisrSeulturJ landscape sKown^ prt’Vr-ur tise o! \hi- former bottom of ibe ZiiSdrx Zee fn 
tbff Wfrtirjgt Tion^r, or the northeast wider iihnwTi in Fig. 51, In some of the fields, CTi>p!i are s[Lll ripeninErL 
bi others, the gr^in biu euL ond !i]ii:K.'!kctL lli dte L'enlraf p:irt of tike view, f^kmi hlUldjings are E^ouptsl 
on the slo|)e!^ of one of llie dikes^ where drainage is l:>i!.^{ttT und the fArioyjirds will lie rdiitivcly eI^-. Two 
dikes vnm the urea at right angles to one sinulher. ThtM^ serv e as fitgliw^av^ and al-Hii tci eiKlose the fields, 
so tlial rattle may fw." pitslured tf desired, short tempomry fcotes set on the bridges aeross the eutihib enm- 
pleting llie j'WkVttme fent-e on the dike vide. The niairk dike pruleeling tikis pdde'r was breaehed by tlie Cer- 
ninns on April 17, 1945, but hy Aygikjit 5 of the same year, repiliri had been effiPt-ti-'d^ utid enlps Were 
fiarvt'Sted in 10*1fS. (CiUlirtesy of the XelherLmtls Itiftirmalinn Bureau. !l 


ity. Uiiftmtifcitutely, many of ihv dikes Wi-re cut 
und till' work of years destroyeti during the pt^riod 
of German ciceupatioii. Hits utidesiralde intHlili- 
cutiDii of the environ merit worked a great fiLird- 
ship on the inhabit ants, parliciibirly in the \min- 
diileil regiims. To restore tlie fields IliMKled in this 
manner to their fernier produelive e;ipaeily will 
fenpiire jnueh work nnd sometimes several yejirs, 
flowwerr the dam age done is not irreparable and 
In lime I he landseapti vs ill once tnore assume its 
forriH-r npi^eiiiaiice and capacity to s^ip^nirt p<ipii' 
latioii. 

In the United States the land ilraiiuHl, or 
ing drainage l>eftjre it eiin be used for growing 
crops eff^'t'tiv'elvt fitlh h^io three itiajor eLLS>ct'S; 
f 1) all nvial or river sivurnps, parlkidarly those 
of tile huger rivers such iis the Mississippi and its 
priTicipal irihotaries^ ( 2) pcHirly dnuned arcane in 
the glaciated portions of noribeavtem United 
States, sometimes flat tracts with pxir natural 
drainage, and, in other cases* depressions wilhout 
natural cjullets; anti eoa.vtal sw'amps and wet 


lamlv of live A dan tic urid Pacific seaboards ant! 
the Gulf O^ast* many of thcjn tidal or ^ft 
marshes. In addition to thc^ major claisses of 
iltaiiii'd laud and wet kind needing drainage 
Ixdore it can fjc leted to advantage hir ensp pro- 
ductlan,. irrigatiun often brings in its tiiiiii a 
drainage prohlem in the ^^sc'c pL'tJ'* hmh w hich 
result faim the applic. 4 tion of irrigation vvakir, 
and in the idkalino kmds normally prej?t>nt Jn arid 
lauti tlktch. Ailerpiate artihcial drainage of 

Mich lands is tlilfiCi.iU, espciisive, and in many 
CiLses ceoEiomieally iinpossilde. lu lf)4n, the atTk^- 
age sti chainetl aincninted to only ulioiit 4 piTceiU 
nf the total area hi all opeiiiting drainage projects 
repkirted Iw the cen.sLi.s, 

In the L'liilcd States, the acreage of fertile kind 
ready fur agricnltural ute without eAp-n^ive 
drainage has Leefi .snfRcient to ineel demanth m 
the piLst, Hence there tins Ixvn im nteessilv foi 
bringing the bottomi^of sfialluw seas Into pnichic 
tioii, as If I eIic Ntiherbinds. t^iiite rccenl]v+ in- 
drt-ih vve were even withdrawing forim-rlv cid- 



EWniONMENTAL CHANCE BY HUXtAN AGENCIES 


87 



Fpr, ^1. Driiiin^ige in th^ Uppef Mi^issippi Valiev is in glnei^tiNl ar(^^ wHH Immi^luirc or p&jrlv de- 
i.L-h|XNl rivut in the Ntksiiisippi Viilte%\ in ntluAisil dep^^sitjs. ur eHeiw of thi" L'mcl Hi^rdering 

(he rJvtTi. In amtliem Flnridji, the soils ma^ ai^ailnblL- for use an- nniek?, <ir llte soila of the Ever- 

gLidi^. of the UKJrli oiei-idian, druinage is bfgely in L^ntiecikni With kngatioii^ (After the U. S. Censui.) 


tivated field?; from tis* to avoid a surplus of 
Kigrlcuttund prinhirfs, anti it may well be that 
ihisN will (KX'iir agEiin in the future^ Uudi^r sueh 
ctjnditions, drainage Ui et>unfry Inis normally 
betMi limited to those areas where the mst of 
removal of excels water wa'S not great, anti 'A^hcre 
climiite, soils, and actx'Ssiliility tc^ market indi- 
eatetl the prnhLibility of success for agrieulttirc. 

The land in ihe Lhiited States whieh needs 
dmiiuige l>efore it cuin be used effectively for crop 
production is eoiicentTLited In t\vo principal areas: 
(1) the South, with 65 per ctMit of the total; 
:itk1 (2) the Lake States, with 55 |jer cent of the 
baluncv. The remainder is widely scattered in 
IcHcation. 

At first, reeUimsttioii of wet land w'as by Ltsdi- 
vidoals; the units drained were small; and the 
CiisX per acre was not great Eventually, most 
of the small pr£>jects Avhich promised a profit 
wrTe developed, and the vocip^^tion of groups^ 


and even of poUiical subciivistons, became hcccs- 
Siiry' for effective drainage of kirger units <>f ku^cL 
Such coopervilivc draiEuige avos cspceially rapid 
Ix-tw^n lySjS :ind 1919, This mpid increase in 
reckimation of wet hind rt'sulted from iiiercascd 
prices for fEirm hind and high prices h>r agricnl' 
inrtil prfjdiicts+ esp<?cial1y diirisig the later [isirt of 
the per inch [ti the preparation and nst' of this vast 
acTcage, almost equal in extent to the eombiiied 
areas of [liitioi.s, tndiaiui, and Ohii>, the twcK 
thirds of the area iti forest were cleared, thu.? 
altcrijig ciivirOEunental cundltk^ti?; rrialrriallv, not 
only ns a result of lowering tht=^ ground water 
level by ditches Imt by deforestation as w elL 
Sometimes the environnu-nta! changes pro¬ 
duced by dr^iJnagc! of wet or nverfk>vvf*d land nfe, 
in their tolal, to man's adv^itihige. This is (rue 
when the drained laikd passes into profilable agri¬ 
cultural use, IIS is frefnienrty ihr case, especially 
where drainage is undertakeiT in ccamec'tion with 
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going farm which already ytricl tiiod- 

erate or satisfaokiry rehinis. All too of ten. 
ever, roclajiiation of our marslicii am! jiwaiiipi !iis 
been midertuken in Uic past at on expense not 
commemiirate with any pri:S4nst or proKable 
fntiue returiiS frotn agricuItiirLil iise^ um\ often 
m Avell, in od%’LLiicc of any of the land for 
agriculture. Ttiis is especially true of those Rises 
of drainage of the wx^l lands of the higher hiti- 
tndrs fn glaciated nreas where peal skills, chitialie 
liazardiK and distance from market all eamhinc 
lo elonitiate any possible proRtable use of tlie 
drained area. 

Irrespective of whether tlesiralde or olheJ^vise^ 
grtiiind walcr level Is always lowered by urtificial 
dratnage, for that is its objective. With depression 
of the v^Titef tahk\ low w’siter Stages of tlm rivers 
become even low'er+ and their desirability inr a 
long lUt of uses is decreased^ Liike levels are likc?- 
wise hivvrred: .shallow lakes may vvm dfsappCLir 
completely, lliis nmy Ijc of Gon^rI^Ie^ahle impor¬ 
tance w here lakes afford resort ponsiliiliticS, 

As a Rjnsei: lOrnec! of these clIetEs on W'aler 
levels, wild life depcTnlcnt on oiir marjihes, lakes^ 
and streams for ftnid supply and brcetling groinnls 
dlsLipp^ars. It is esljtnaled^ for eKiimplcn that the 
hn^eding grounds for w-aicrfowl in the Upper 
Mississippi Valley and the Lake States do not 
tcxlav escccd 1 pT ciint their original es,leT4t, 
this tletri-jcftL': of 99 per Cent iKhng almost entirely 
the result of artificial drainage. .Vrciii^t w^fiich 
formerly s>%-aTTnc 4 l with almost countless niimla:!rs 


of w'aterfo*Hvl now* hjkve few or none as a result of 
nutii*$ activities. XoE only have ihe hni'ding 
places hecn ^teslroytd, hnt iiK-ri^iLscil flood dan- 
gLT, resulting Worn the more rapid ninofF cnsuri*d 
Viy man-made drainage lines, creates a hazard 
ior fish, shcllfisln and the wild life o[ ihc ovef- 
flmvct.1 Inatoinlunds. Satrifice of oiir v^ tld life 
entails an cnonnuns cmironmcnlil change, 1nith 
directly and uidirnL-tly. cw w*ell as an important 
financial loss. \Mth drainage of iniirslK^s and 
sw.imps, tliL-ir orgauLC soils dry (sut during pro 
tractcil periods of tlry \vealhiT, In this coiidition. 
they will burn when igriited, w hich occurs net Ln- 
frcipteutly. Such fires tnay riin ffa years, t!y ing 
down ihiring w^el weiLlhern Ida/ing up w hen fhe 
,viiE| ilrle^oiiL Thein fanned hy strong blinds, they 
often spread to adjacent forested npbnd areas. 

From the fi^regfiing consi^Eeratioji, it is ohvi- 
niis tfuU each ennlcmptated draJuagt' proji'cit 
shfuild l>e judged on its iTidhidual merits^ since 
there is no other logical method of reaching a 
decisitin as to whelhi*r a given area should lje 
dfLiined other thisn to consider c'oiulition.s Lii the 
urcu for which drainage is ctintempkited- In the 
post, hnweverT it Lis all tor» frecpiently heen tntc 
that the dctrimenLal elfcets Itave not been ac- 
Ctrrdcd the imfiortaiicc! tlicy ile!a^n.*ed. I'chIuv. 
tliereforcp w e arc taking steps to rectify the mis¬ 
takes of the past hy sp^idlng moijcy to create 
nrttfitiany what w^e liave io the past spent moriey 
to deistrny: marshes, swamps, mid lakes supplfed 
by nature without dqsL 


guEsrioxs axd exercises 


1, How dmrs man dilTer from the :in£niaU with ic^ 
speet to Uiiiitiiltons impificd by the t-nvirotinnml? 
How cfrcL’tStc is mm In altering the naUual eii- 
vinmniuiit by CflinpkriilOn with the animills? 
W'liy? Is Ills elFccllv<fnnsii inLtvasitig nr decrca-*i- 
ing? Uliy? Xnme I he hi,sm.iii aiitivitJcs effev ting 
eniimTiiiien tal change’. 

H, lUiw dne-i OUT present Forr.st compare with the 
origioLil rr^kurcc? U'h.it nf lorest and 

wbjil kiTkds oF trees eomp»c nut Ftircst 
sonrtT? VVluit elfeet has ilils had an oiir 
somption ef foreitt priuliKtsi? 

3, Why was the forest iikriginiilly cMjnsickmkl only 

as an olwlacle to agrk ultural use of llie lainl? 
Heui’ have ectmnmie conthbons fnreed rvLldess 
exploltatfon of the forest resmitee? c.-an 

taxation force unwise cutting of timber? 

4. Whoit snhstEhites are now taking ihe place nf 
wood hrf certain nsea? Uliy dora lew did in- 


qiietiiy incrense In an ari'a with i'TchaujsiSon of 
the forest nivinrtc in niui3y parly of the UniCed 
St.Ui-^s? How can this lie |>re^ cnled? 

o. Wliat are ihe nuiSt t‘<]ninuiti vauw <pr for<*sl 
fires and wEnil Is the reblive inipnrlrtUee ot 
pflch? Why iue jui^mdiary Flren itf such eomninri 
neciim’CH'c? Wlwt arv the fjliji^clivi-s In suiting 
sni-h fires? 

fir Vurtcr wbat conditimu do forest fires assume 
si?rirMi 5 pmpiirEiianH? Why ure forest fires most 
itFitimtni In itm Sniitli? 

7. ’W'here am the Evcrghide^i? \^'hv are the soils of 
Ellis Lifca mneks? ^^1ly will thw bur]]? What are 
tile luosl Important of the effeeLs of fort>st and 
swamp fires? 

8. I>isi.Tilie ftime of Ehc great forest firtw of tlie 
L'niE<^l Stoles, \11iat Inssi's did each cause? ff 
possible, ri-|H>rt on cine of tliesti fires, or one of 
cnjual importiUice, In some delath 
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9. Tn whal Eiimptun uountri' U artiflciiil diainiigrt 
very <?3(tehsSve? Wliy hii? ttiis bm iwc'cs^aiv? 
In whjit rcfS|jects is tbis dmiringc different ham 
[hal pat^tivetl in the U idled Stiites? Hoav dix'i 
llic dmfned bnd of ibis Enrthpeoiti com- 

pare in jjrndnelivfly with tluit o\ near-by, nti- 
dmined areas? 

10. Wliat xire ‘Mime oi ibe luitidicaps Iti use of the 

bind rt'elaiiTied by driiinin^ sikh shalluw sea* us 
iJir ZuidiT Zee? ij \he surplus 1 %-aler te- 

mnved from sueb reclaimed land? 

11, Nunici iTie ibret* niufOT classes oi land drained fn 
the I'nited States, nr needing dmiiiage ht'fore it 
can be iLJed for groAVliig titopa io advanluge. 
VVl>v is drainage MHneUnies niHia-'Ssury In enn- 
nection Avitlt irrigation pTOjecls hi ibe United 
Slates? Arc such drained arean cslcnsivc? Wliy? 

V2. Diiring wlial period was artificial drainage of 


land mnsl rapid in the Unlled Stnti^? VVby? 
Wltere sure tliese drainage prajeets most nunier- 
ous? Why? ilfjw' itiaiiy acres uf Luid were bi- 
eluded within opeiatlEig drainage projects In tbe 
United Statc 4 ^ in 1940? How^ large is tliis area by 
comparisun with that nf youT home stale? 

13. Under Avhal conditions dac% artilkial drainage 
pity? Under wbal l.s^nd^liDrts Li it detriraenlid? 
Elhcitnitc by cTtamples, from your home stale if 
possible. 

14. H QAv dEK-4 drainage alter ibe envlrmraieul? Wliat 
are same of the fn<*st inipirlaiit of tlw deLrSmen- 
till eUects of artitieiul draiuuge? How d^M^q arli- 
fieEal drainage lend to increase tlw dinger of 
forest fires? Whirl steps urc we taking today to 
repair the damage done hy iinwiw diuinuge fti 
ihe past? Wisut advantages tvlll be gained by 
such projccls? 
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Crfr.fj/dfir/j. The iivurltrs iiLitiiral ^nyisLuidif luc 
both ^jcleiisive aiid wicli^y scuttcreA In all, they 
iHXUpy apprcisimutdy 4tl per cent oi the tcjtal 
lane! surlace nf the earth. This is mere than tnse 
aiid eikt>i|iiarter tiniefi the extent oi the tfijrestedT 
atid nimeipt duublu of the dt-sert area. S^ich 
gTLisailanrLf in the Uniled State^n located hir the 
part west of the Mississippi River and east 
ol the Rut^kies^ complin eiJSciitLilly tlic same 
percerkta^e of the total iirea ol this cotiiktry th.it 
I hey cJi> for tht world as a whole. ThL'i v&st gritss- 
land ]ifea<il someS^HStKlJKK? sipare mill's, iK-iLrly 
twkv thr of Airica, is split up into itiany suli- 
dJvisioTis, Ixith large iiml smalL Some are located 
in FLilher high lalitiides or far from the equator; 
nthm iire hi the tropics, where tempera tnres iire 
high thuHighoiii die yi-nr. (Sec Fig, 229.) 

In general, grasislands are confined lo regions 
oF precipitation deficienevp either toEal or sca- 
soind. TJws is because grasses ivill flEHiriish where 
the arnmul min fall is iiiMiBieient to soppurt a true 
forest^ as w^ell as in areas where the dry season 
is too long to permit more (han a few trees in 
lavored lixwtions, or scatiercd, woody, tlioughi- 
reslstant growths. An cKception to this general 
ride is nHorded by the prairies of lllinnis and 
other slmdar gr^is^landj of the central United 
States, wliere rainfall ii ample in amount anil 
iiuttnally w ell distributed ihmughoiit the y^-ar. 
There, the gra.^^lands represent an jnhrriEiinee 
from tlic piiit nilhtT than a ptmit TcspusiM^ to 
present environmeTital condiltotis^ 

B[]th in the Uiiitetl States anrl elsew here, griea- 
lanrls differ gri^iEly in up[)earance ffom region to 
region. Tins variation is in mApt part the resiill 
of cllmatie limitations whicli alfect tlie rmige of 


iiiLlividoLkl plaiU species. Thus the niitnral grass¬ 
lands of the tropics are quite dlHcrent in charac- 
(er from lh^Kx^ of inS^TiTicdiate taiitiidc>s %^■he^e 
we live, iind they likewise present a soniewiuil 
rliffcrcut ispjMJfluiiily to man than do those where 
lempeiahires are kiw^ piirt of llic yean 

Evx'n in tlie United States, the natural gr^iss- 
lands are of two typt'S: (1) prairie tn the liettcr 
watered eastern areas; and (2) steppe in those 
farther wc.Ht, wlitch .‘iiilfer from a precipitation 
deBdency, In the true virgin prairie, hluestcm, 
a grass, grew tu hright.'£ of UJ to 12 under 
faviirahlc eorjditionSr Ry ooutriLSl, In I he drier 
Great Plains^ ihe shorter grasses of the steppe* 
e-spcclatly grama and bnllalo grasses, wlurrc ckir- 
nctiTEslic elements of the plant life. In the transi- 
linn zone betw een the true prairie and tise slairt- 
graijs plains, the vcgctiition wus tmKvi] in type 
and ol intermedia if height. Long liefure the 
atlvent nf white men, griisses had ciLptnri''d tlie 
iiiidi.ssectcd inEcrstrcatn urej^t of Ihjth the present 
prairie and sriip|>n regions completely; only in 
sheltered valleys and along streatn courses did 
trees establish a fmithuld. Unis grasses domt- 
naEed I he laothcape, w hich varied only i n color 
wilh the changiTig seasons. AsstHwled wiEli this 
sea nf waving grasses was a native fauna inclnd- 
ing bisoti^ anlelupesi ivoU-efit coyotes;, iinrl other 
Ih'itsts of prey, pin.s rEKlents,, among Elnan tfie 
prairie dog, each krpE in check by the others. 

With no cx|i«'riem.e oxerpt I but aer^uiri.^d In 
forested areas of the eastern Unltixt SlaEes and 
nurthwestcTTi Europe, miin invaded this vList 
gr.Lssliiiul domain and priX^aalet! to upset the 
Uifancenf nature hy his jtctJviHes. In m.iny platans 
thf lund piisy:‘d II ruler the pl^nv w ith resultant 
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Fit. 55. HcrtffHTd ciittW ningc liLiid, %vFiefe llie short-^ai:!4 cover luis iwl been dam- 

:t§frd by overgrassing- Hie Jim KLeniti^rt lU m^lcs iiorlli of HnttncJup, central Muiitan^. tCti«rti?iy a( R. 

V'. l iuliiiigle, U. Ss. ±»uEl Q.i]>siervatscili Si'rv ii^c.) 





Fto. -5H. I! err ford cat lie ill id \i •sliW'lL-w.iU.'riog pond oti the Carl Speneer rangOp al»iit 7 miles west of 
Veteran^ in die CriHulien llblc area of simlbeastem U'voinitig. Bt'fote e^'ctgnujogH whith cau.^ 
lufii'drH slxeams and natural Wiili'tlmli?^ supplied diinLing pliititss. for i.*altle in tl«f dkirt-giaSnS plains, Tiiis 
pond, IbiiweVer, fed bv WiLSte wjiter di^frlcu foMtl itie nciirby highways Js artJGi'tal. DiirirTg ejceepLiiinally diy 
periorb, llie windmill is usiz-d to pninp iiddJtiimal w'aier inin the pond. (Coitrlc^' of Otv rtle K. Biste. U- S. 
Suil CiitiNm'iil inn StTi'ki'. ) 

ftl 
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^^\y AND ENVIRONMENT 


<U-siriiL-LiuiL of tike Tiativcr pnisscs. Whoti this ck> 
t'fciiTvd in llic btttur waleied areas of the tnilT 
prairies, ajpiciiltural uS€t nf Khv bind provfd 
sitt-tesisiul aaicl (kinniikg operations waiv pnafit- 
nhhf wklh futiin^ laiit not g^razin" of livestock 
an itnportai^t part of the regional cconomyd This 
use of the grass lauds wiil bat eoiisildcrcHl more 
ftilly \tx the folhni'iiig and other chapters. 

Iij the drier stcfi^X' gnissliJiadii of die Great 
Plains, bolli the characier of the vegetation and 
:he soils in winch iE grew iudieated a prccipita- 
tioii deGdeiicry, in iK^h amoLint llikI di.^trilaition, 
'rirts should Imve servetJ as a '.varnirig that the 
best use of the land was lor the gra/itig of liv*' 
stw:k, not crop j>rodtieiioin NeverEheless, of 
the “prtilrie" sexE sv[is dt^^troyetl S>y plo^^ sng In an 
alletnpt to grow crops. During \hc wetter years 
this met with cOL^sidcraldf success, but during 
the frer^uent drought periods^ several years 

in length* Ehis ^vas not true. Turning the sod 
wrong side up in these gr^isslaud aredis not suit¬ 
able for agnenltural use was followei:! by iin<lue 
drying out of the soil ditring tht^ piriods w hen 
rainfall was lacking. Tlicn strong wincL; sbiiled 
(he lixise i^nrface materials and cruised sev^ere iliist 
storms, to be discussed more fully in later cliap- 
ters. 


Maiiilestlyv these drier grasslands offered pas¬ 
turage for livestiK’k^ Iwit uot op|>i’irlnnity for the 
pr^;^fitabte grow iug crops* wdiieh could later lie 
ft*d t^] auiroal;! mi farms. ALw^. wlu'o gra/ing wns 
practiced inleHigently, it produced no greater 
draiti on Elie gniss ctjver than tlial cuuseil by the 
iornier Eiative animal popidatiini. ]-|i:wever. over^ 
gra/ing. in an attempt to secure liti finiiiediately 
greater proGt even at the cost of eveniu.d loss* 
rapidlv dt^cireasrd tlx* tLirry ing pnver of the range 
Uy destroying nuieh of the vegetation cover. This 
was esjJeejally true of the mine valuable element.^ 
or tliOiiu wdiieh affurdiMJ tlie Ix'st pitsiiirago for 
hvestock. After the grass had lx:en destroyed in 
diui manoer^ it reestablishc*d itself with great 
diEficulEy' and very slowly in these dry regionsH 
wlioro natural conditions lor plant growth arc 
none ton gcxid at best- Further, introduced plants 
in varied these grasslioids, in many cnse$ displae- 
115g the fjrigiiiLil elements of the vegt!talu]ti Ciim- 
[iletely, so tliaE the grfnmd w as covered lor miles 
with a blanket of pbLnt gro^vth valueless for the 
support ol livestock. Wilfi oviTgramiig, aian 
will ►re the vegutaEii.in cfuer had Ix^eii destroytd. 
Elie soil WMS II [1 longer Ix^ld in \'i\\irv by pliint 
roots, nierefore it fell an easy prey to kmth stroiiy 
w iiKls and nitining water, and erosion l>eciijiic n 



Fin. A mum-madr “desert" result itig fhim misuse nf uatufid OpjhhrlmiEty in Sherniun Cniints^ rwwlti- 
easEerti Ttwiw- StrippHi nf plant life by mm ;eiJ denuded of soil by wind, it w dt hty yean Ik FuTe tliLs alx-a 
can he rcstured in SomelhiEig aj^pruwiin jtin^ ill l4irnier desiralillily, (Tluktu hy \h LarnilE, Cj:>Lirte.W of the Lb S. 
SnJl CniiM-r^'artoii Jw-'n iET. ^ 
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F[fi, 5S, Willi n'^ rr^rjiiin^ ijnd nlltimptc^d i-iiltiv'iiUon in llii* CriN-it Plains, ditst liiiVL" 

ffi’iliH-nl nnti scfirtUii during Eliu ln!c sprini; iiU'd tMrly ^ntritiicrk f’sprt'iiilly in tltt- ilrk'T ytnirSr Tli - lUiip 
show^i lliLt intniljCT of dnvs vAilh duAlv cranditlniui ot duit slcimi^ in thy .Mx-iLllcid ”J>iUil Di.™-!” during Aprils 
19:13, ii dry’ minith ot u ilry yeU. (Afti^r tl It* U. S. Wf^tlicr Burcuii.) 


siTiuus problem. Jnsofur as ^viTid \viis ibe rffeo 
iiVf. Hgency in !foil feniovial. Mils w.is evidenevil 
by I he inCTesii-kl i^umU^f rttid seventy of dust 
.■storms^ 

Tlie uriim^il p<ipii1utit>n of tlie dry grWiutids 
IikfwLsc nltiTed vilh niiuii '5 misnst' r>f nuliiml 
opporliiTiity+ Prit>r to v^iiite occiipilfon, nsdenls 
ivere kept in check \*y prt^duliiry jiidinLilsH but 
with desIrneticHi of the bitter, iiofinuU mvh as 
the pns irie dog itivrejLStKl objeetkituildy in imirn- 
U rf?. This decTeiised the eurrying pnwiT of tlic 
ruTige nr vwn iii-L^i^ssitiited eniimnniNly esjH-itsive 
enuliention programs lu keep it in proGta!>le use. 
liL uxtriL'ine eust-s, the tt»sts wore so proliiliitivnly 
liigh ihul iklNiiLiliiiuiu-nt of liniiti'il areas av;is 
nrC'essLiry'. Kot only dill ibe rodents increase hi 
this rmuiiicr with tin: killing olf of tlieir hi'TinliEurj^ 
ent^mies, hut it is pniiaable that tjther objeelioEi- 
ulp|e tde meuLs of the fan mix such as grasshop[XTS* 
fomi d thid Inuimsi nihiuse of I lie liOul for |^n sting 
improved conclitioi;^ for tlieir rapid miiUiplicu- 
tion in number?^ 


TSius nam, in consitlcTably less Ihm 1<IC1 years, 
lias mutenally rruKlified the environment of e!ic 
gr^Lssbtjd ureas of the UniEed Slates, lie tnts 
destroyed abnosl ei^mplctely eertuin vuliiahle 
elements of the native vi=:getiitions he has hitro- 
dlLcrd objevtionable plants; be hus priHlm^ed 
cnnclitini>5 leading tn an increase of the rofleiits, 
and probably lo that of cM^rtuin instict pc^ts us 
wtdU he lias fatililuted emshm hy Imlh vAm\ and 
water; in some <iitsir% be bits eonvrried a previ¬ 
ously desirable gra^dng area into i>ne which Is 
Irabiy u til'fillito liability. These are all changes 
lo bis cletrirneiit. and all iintitH'essury. 

Miin has als^i pnidneed these same effeels in 
other parts t>f thv. world. In I he Pam pa of the 
Argentine. ft>r example, large herds of eatlh* und 
horK's and flocks of sheep have replat^ed ttie 
native animals, and prejmbchd unirniiLs such as 
ruts und ^logs hu^t* Iwetnne ventahlo plug^ics. 
At the same time, tlic vegetulioii has Jx-en affected 
by the graziiig aiul tratnpling of liveittcxtk. Many 
elemetils tif tile fomuf %vgelsitJon covi^r have 
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Fjc. 59. A TTiinp ir nht' iCiirai^anda tv>4i3ftrld. Lneatrd in !biiii!hwi-^tL-ni Sihrrla. this iind mciny other 
OlilltS of the arej a-nA ntH^fli-tl hv the in<hhStrLa1 plutits which yre hx-ati-t! in the tpuhiei between tht* 

riespian Se ;4 4tnd tht' Tii^u H\nm. liiLtmlitm of hiuI miuiaig in (fii?; JiiL'iJti, the third must iinpirtint In the 
U.S.S.H.h hus ptodoLt'd madcf'd c'n^-ironmiMlhkl ehimRf-Fl^ bntSi IcH-iHy whi-re ihr eCml fs niJnm and in tUnw 
iirt sL-i wJim it is used in tlle J^resit inanylaetiiring ccnlers which Iniv'e iJev4ilnp;>f| east of the Undx, {CDurEe^v 
of Sovfo[D.) 


thus bren destroyed hy inteusive pru/Jii|5 inn! 
replflceiL in I he iiljM-iioit of the hiritier oirnjieti - 
lioiin lw1e« tltwirohle pn?itnre griis^scs. InlriKliuril 
Eitrop<^in pinuis hisve also fcHiiul u roothnlcl and 
spread jpn rapidly a.s h> duuii^e the entire jLspett 
of the arfiL In stiniu plants, for exnmple, the hiiid 
is covnfi'd as far ns one c;iJi sre \^'ilh n dense 
growth of c-.irdfK>n tlusile. The revolt is that 
ttiiy o[i!y onc-foitrlJi uf the w'ild plants of dm 
FampLi are natU'c to the regioiL 

Ej:trtuiiKie fpir/nslrjfw. I'he estraetive intliis- 
tries such as mining, hy i^nitrasl w ilh agrii iiltiire 
and niost of man's iitlier eeosTkumlc aetivitiesK 
wJuch Ktn he carried ou for io'delinite ptTirjdji iif 
time in a given IcKidfly if preaper procedures are 
Foltovvi'd. exhaust the resoiirtt^s whiib make theta 
p(*ssll»le relah'vely slaprl yHuii>ds of (inns 

This is true irrespeeiive of the effieienrs^ of opera- 
tions. In vit^w of i|je fact tliiit their life is so 
limited, and I lint the nrodners ensured by lhi:lr 
operations are so e±^ntia| lo man ut the present 


stag4^ of his develupmeiit* all proper steps slionid 
Ix" laiiTi U> prokoig the life of the extractive 
rndns-tries. In the FnrTni.ilLition of pLms to assure 
this destriihle ofk|ectEve, all factors bearing on the 
problem shnnld Iw con:si<kTed. inehiding present 
lu-erls as well iw Ihi^se of the fiihtre, 

3/in/Hg, Modem indnslrijd deveinpinent is de- 
prtjdent on the exploitation of ci^mmercial dc- 
ptxsits of miiLE-ral wealth, bklih nirtallic and 
jionEnetallk% Folhuving sueh ex|ikdEaljiun withftnt 
which i>iir present fndnstrijl dvilE/atiou would 
I at iriipoifs thlc!, nutrhed eti virgin mental eha tiyes 
ocenr. In die areas of prudiiction, die wmom- 
ically viikialjk^ itnneral resonn^s are eventiiallv 
exftaiisted ami die resnlEing ehange is deliiiiHm- 
titL Sehinm if ever H there miy gain without aii 
nerompanying liixs. In C'OiiiTmiiLilies liasc-d on 
niinlng, dtc gain Iroin cspInitaEitm of the mineral 
is tem|mran- tin toss is perjmmenr, for, 
with t^shLinstloLi of the tnineral resnnree ^^liieh 
bhmgliE si'tEleinent ititf} exi'iteiier. ahaiidonEiient 




EXN inOXM EXTAL CHANCE liV HUMAN AGENCIES 


cjccurs. Thfi West, rf>r r.Viimp]<.% cumfnins miiny of 
tKvfkf Unvns,"* ■[>*"< >|i1ed i>nly Uy nii^Fiinrics 

of a ^loriou^ past Eiiicl ikU txv.isloiiiil okl st-ltk'r 
who "Kvos” ill tl];it past^ uitU tln.^ hujx: lliat siime 
liiL"ky strike may restore tlw ftirriKT pTi>sjx;rity- 

Tills ‘iiimt': mioerLil wealthy exiracled the 
cost of eventiiLil loss to tlio urea From vvJiieJi it 
Gotnes, h iitilisc'd In otlier parts oF the world to 
erect biiilctiii^^ protltiec machinery, situ! in other 
ways, ai] of ^vhich modify the cndtiir-d enviroEi- 
ments ot the uslo" lait noiiprodudni^ uneas^ botli 
difc^elly und indiriTctly. Thus an extraeti^ e indns- 
lr>' such as min in c; LifFcc ts n ot uidv the enviroii- 

* ^ -f 

ment of the areas endovved hy uiitore with toiri- 
era I vi-ea!th, hot likewfsis:' enahlcs inan to modiFy 
his eiiv iroToniot elsewlviTe. 

II vuil be noted tlmt in areas depcTicIent cither 
solely or in major part on mining for snppt^rt the 
Only UKset of the natural cluinXiment offering 
substantial economic oppjrhniity is the eoTniixer^ 
eially cvploitable mlnera] wealth. Wlusn that h^is 
licen dissipated, the principal haris for hntiuui 
ocenpaney disappears^ and the mining indu.stjry 
and those dependent im it For sopport move on 
to new fieldi. Tfieiie in tnm go tlirongh the 
same stages of Ikkiiti developiTnait^ temporary 
prosperity', and relapse^ inUi ahjindonraeiit, if tio 
other liiisis for economic actuntii^ d^;:vx^|ltps to 
parallel or fin Lilly snpplaitt mining operutions. 
Such ahatuloncd mining locLitions pisa distinct 
prolilems of arcLtl iitili/jatimi, no less serious in 
mLiny instuntes than tliosc of deforested regii«i5, 
or where uvergraring Inis dexlrovi’d the range. 
Tlieir mulHplication in niimlicr and increu^iug 
i^vtent einphasi/A' tlie desiraliility of eonxcrvalliui, 
nr wfsi' utili:i^ition of mineral de^xssits, to provide 
against the inevitable future when tlu-ijo rt.^ 
sources will be less ubnndimt, and to put off as 
l[>ng ns possible- tlio time when somen or qH, are 
exha Listed completely. 

'I'aking a fijiig-riinc view, the mineral resources 
an- a juiLlic heritage, prohiibly adnniilsU-Ted to 
Ijc^st advantage hy priv-ateetifcrprise. siiTegnlated 
that areas miTied hy unviLse e.vploiELLtion wl\] not 
mnlEiply needles.sly, To eu-snre Ehw re?inlt all 
commerendly important iniiu-ral deposit.s should 
lx- developed witluniE ntmecessiiry waste, and 
with a vdrw tn securing nuiximiim yiidils and eis 
ticatly ctsmplete recovery as possible over a tsiii- 
snlerahte |H-riod of time, but w]th[>iit iinwLir- 
r^itifcd exists, which inn.st Im- paid eventually hy 
(he consnnier. Ftirther. Iti eIic cXErUtlinsi of high- 
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grade dcpvsits^ cansiderEdioo slmuld be given 
those of kiw' gr.idc, not economieally valuable 
tiKhiyj, 50 ihsiE their mining tiiav l>e practicable 
if laEer technoIngieLil ndvances should make this 
a po-ssibility. In oilier words^ the extractive indus¬ 
tries should^ in tile Interest of the public as well 
as that of Ehcmselves, forego an cxtirhitimt pres4.nit 
proGt> secured by "skinning” the resoiirtc* for 
tile sake of a longer petiod of gaift and a greater 
total return^ Tin's poinit of view, wfiich niukcs 
for a longer life of tlie reserves Ltnd a greater total 
profit* is one cMJcntnonly taken Jn the Iiirger atid 
more enlightened operations, in the absence of a 
]ix-al taxation policy which makes it an im^x3*si- 
bility. However, it Is much too frc^piciitly not 
the one of the smaller. Ii-ss elHcient mitTginal pro- 
diicer, whose OjiL-ratinn at n profit Ls jw^sjlile only 
with r<.^klcss mining pr.ictjccs which dissipate 
the mineral depixsit.s wilh iiiinecessiiry rapidity 
luid excessive loss. Such a cniiTa^rvuEinn policy as 
has Ix'cn outlined^ sir one designed to utilize the 
resource ui the public intere.st^ conEemplates co- 
opc^mtion by both the Dperainrs sind the public, 
the contrihutioii of iJic hitter being a ri-asonablc 
altitude ;1S regards Laxatioii and proiils; that of 
die iurmer, a wilhogncss to lake a long-tiine vieiv 
and sacrifltc the present to some extent for a 
luture benefit 

frrfge/iepo In bringing the drier areas west of 
I he KKllh meridian In the United Stated into agri- 
eiiktiral lute* irrigation, ot the Eutifieial appliea^ 
tinn of water^ Is oflcm prsictieed as a meEhsKl of 
milking profiELible crop prcKhiclion pfissihle. Ttie 
first irrigation entc-rpriSi^s were mo^illy small in- 
ilividiial projec-ts, followed hv somewliiat hirger 
eoO[HTalive venlurea, Still kitcr, thos^-eunstrueted 
by the Federal gcjvemment sis pLWl of a eompre- 
heiisive program of rfadamatinn Ijrnnght even 
larger acreage.^ uiakT ditdi by the iwp'ocliture 
of huge snitis of money to provi^le wn ter for tracts 
private Capita! could not develop at a profit. 
Irrigation in Imlh private and gtivemmenl prop 
eels has modified Ehr- rpriginfil environment, i.on- 
V'erting foniUTly nnprnduetlve iuneas and others 
of liiiv priichictivity into ones of greatly increased 
actual or poErntinl production* 

Man. tempted by cotleei^x^d iipportiinity* fft- 
v^ades .such areas imder ditch in ccmiidemble 
numlx-rs. He builds houses, hams, Eind other 
stnn-Einres; puts up fenct's; con.vtriiels itiads; in¬ 
stalls telephofie lines; pkwvs the Innil; and plants 
crops and tre^s, tlu-rebv leaving the obsi.TVah!t.- 
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Fir:, (SO, isf tlm irtigrtti^d dir' Vnflcd flre Iciciitwl wn^st i>f the lf¥»h piCTidijun, whcri> 

F^iinrull di-nrii-tit ill anmnnl' In lliii Linvi r M kSi^i4iiip[Ji V^iilW, Irrl^LiliLiii u bi LOiiin.t^tluii vvilti rke proJiK tJon 
uii flixsckfd liAiU, t^-VStrrr tin? U. S. 


irnpre^is nlhh acHvilirson tht^ciilliirLil Imidsc^ipuH 
%'ijii:i!ly+ iin irri|;iilcd wrva with it^ fields 

ninl slnith' rnrtV present a very atlrnc tivc pietiirL% 
parlletilarly Iti mu- wht> liirives in siieli an nasii; 
afUT iJkiiny miles uf (ruvel tikrisugh iHsrdLriiig 
iinirng;ik'd C‘fllltl^T^^ tlie LT^r3!^L^sl thus ^ilTi^riSett 
IsidiJg sfJ grL‘iLt that I In' altfatHnii is magnirind in 
the ahsesiix- of any immi'illate. sntislactury liiisis 
fnr cximpiirison. Even gruritini; Hiat siK:h irrigsili-d 
sirc'Lis Lire as iillTnetive as I hey may appt^ar Et> Ite, 
it bv iHi miNins frillnws that ihe change pmcliiecd 
Ijv I he applicalicm of irriniitinTi rr^prestnils 

a de^hable alieration m n pr^rmiineiit iM-ltermeiiil 
of c'ii^^rnMineiitsil crnjdninns. taking all the facts 
into ctiiisaletiltinn. Though aEtractive Ut Elicnasiial 
view, it is often true Ehat the results ol>tE«iierl hy 
iirigalioii dri not Wiimnit eIh- lime and moTicy 
speriE Eo cffi^ th<‘ tnmsfnriiiaiion fnim setniafid 
or ciesprE cntiditiors to itr^^en fields, for l■^p^TKli^ 
lure of I hr SLtnie elfort and money elsewhere 
would have prndiiecd rs^sull;^ of iireater vain - Eo 


snoieEy. Further, irrigaEJon is ahvays nccom- 
‘ panled hy t-tTEuin detrimental efivtts whtth^ 
over an esteiHletl jx^riinl of timCp freijiiently more 
liiLiii oltsa-t Ehe LLilvaistages iiccmmg from the 
itrtiHtiid applit.-ahoti of uatrr. 

Much ol t!ie inigjition witter used in arid are^LS 
iiiiLirr ditch in die wt-slern UiiiliKl Stiiles ccin- 
taiiis a surprisingly higli ixireenlage of dissolved 
fnineral miLltcr. often ohjcetJonahlo in cfiitrueter. 
It a^i I'SbmaEed. for eatapiiple. tlial in Eh(‘ ImpriLtl 
\’idk-y of niditiiniiu the wiiter applied vearlv to 
each enltivnti'd i^ere earries iipproximiilely 4-£!T 
Ettijs Ilf s^dt in soli it ion. Over any os E ended period 
of time, Elic largo auioLoit of suit added wiEli llm 
irriguttnn w-utcr may prr>doLo dIsEintH: damage* 
rofleetefl m docrt^usrd prcnlnctivity, 

fn dr)' urousp leachitig, or the removal of sohi- 
hie mitiend maElcr or “sEilts" from Ehe soil hy 
ptreolating water* is ?<1ighE nr abitetiE, Tins is 
k^caii,^?, though rain sinks inEo the grcuiTid n 
short dJsEanc^^ rlissolnng mineral matter m |l?j 





































97 


ENVIRONMENTAL CHANGE BY HUMAN AGENCIES 


dciwTiwiird cflsirst, it Uiter rchims anti dcp<isits 
iUin dij;solvt>d IimcI in the* ittiffsKt? Isiytirst, the 
WLitfT cv;i|inr:it<'S sinfl I he S£>ll dries nut. In i\ 
sJate of nature thiscejnc'CTitratinu of nnoeirals may 
not he ohjoclionable^ for the amount of water 
which falls as rain h suulII, und it penetrates 
only thr top Few inches of the soil. TliiTefiarr St 
does not aeeiimnlate any ^^Feat loiitl al dissolved 
mineral muHer. Wlien irrigation water is applied^ 
however^ tMucfTitraHun t>f salts in the surface 
]a%i^rs may jnercase^ to an extent EliaC iH <lijftijietly 
detrimental. In extreme cuses, an nccnmiiLition 
of allvalitic nuilerial may fc^rm on the surface of 
the "rL>t]nd ns a ^h.vteniij^ white deposit, an 
'’‘ulfc,di spot," in which nothing will grow. 

Oxrnrrcntc of these spejts is in many cases the 


result of unwise and excessive appUcution of 
irrigalion water, it is true, hijt the possihiliry ol 
increasing alkalinity to a degree which elimimitifs 
priMjuciifKU is always a ha^id, irTejqieetis^e o[ 
the eaie an individual farmer may eserdse in hi^ 
use oF Water. This is liecaiise water applied by 
cithers may travel imdergroutid for cansidcrahle 
dixtane^^^i, tlu^relw accumnhiHng an excessive load 
of alkaline salts iH’hirtf fctnrning to the siirfate. 
Thus this load may be deposited far from the 
fami where the was applied. Praetically 

all irrlgalioti districts winch have btK?n occupicrl 
for anv appreciiihle length of time show such 
idLalE sj^wts, sorue only a few hi djaTncter. 
others coh ering many acres. 

Another change in the physical env^onment 



FiUi Bl- An attractive Fiuinstead in the'* Kittitas Valley, 12 mill's southeast oF Ellensburg, Washingion. 
Hic" wimihriak, made pissihle hv IrfEgwElon mid puWTT in 7 years, ^'onsi'its at trees rangiiig fium Id 35 
fit,'! in hetght. T^iese provide priiteetiun Far the larmstiMid and gjudm, und winlvr shelter fm livt'Stock. 
J^Mi'h an nasis as the atie ill whlih this InriJi Is ItRiUed presents a great contrasl ti> the iiurrnnnduig winiiuHc! 
LoiuLlry shusiiri^ iiansriFic tly In the background. tCoartesy of 413^1 Plvislua, W'ashingtOA National Guard, 
aud li, S, Siiil C^nwrs jtion Sl'TvIc^A 






Fic. fii. Tim: Ati flvtfrtgc In the central part of iho Belte Fouichs Fcdeml Inrig^thm Prefect, 

snnth of Ni’ici'fi, D-.lLiiLii. Im^atinTi hai Tnade pslHi^hU; the lieep whidi jen'c to break Jitrexig 

and Ick atford i^imw rnea^itre of arrriiftlvtT^tss ta ibp EaTid>a^ape. 

SfUtdh\- .Alkali 2 ^itiUc mitM in extenE* cunsed hy seepige. Lfw alcd in tliL- Arpuih Pluin, tl>e werttem 
portinn the Bdio Fourdie Ft-'di-fiil IrTj;[^iitkTn Project, South D 4 koK 4 i, Orlgii^Hillv nilthatL-d hilt now 
^-aluck-ss. it fiiippiirlii only a M'Jitily growth of ^'fiihlvil griisjj/' Tin? trres on the edge of the higbef “uoseeped" 
land in the ba^ kgroimd mark the lijratlim of a 'laicriiT"' m s^Ht^ndary irrigatino diti lu 
liffjfftFrn' 71 H? that faili-d. Afl ahulldnlii^ei farm in the BcHe FonnilEC Frtier.J Itrigntion Project, ahonl 

niJit'S Wtllth of Ni'^'ell* South Dakota. Tlie dililpidalcd hiiilcilng at the rigliE ts an old ham: tiic house Iva^s 
1>een d^^stroyr'd. In flip middhs ejttontling from right to k-ft, is a ^'lutrraL*' .Ahandonnient of this farm was 
forced hy seepage and iiicn..tsin^ alkalinity' which iiiade cniticntlon nn longer profilahic. (Courtesy of R. 
H. Brown.) 
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which cx?curs frequently in irrigatetl arciis ys that 
the soils become watertogged. In a stale of 
nature, losses by rviiporatton are so high as a 
result of llie dry air that^ in asjHiiiiiiinn with the 
small arriount of raiijfall. st^ldom if ever dots 
water accumulate ui the soil in objccdonable 
amount. WUii applicatEon of irrigiitimi waur, 
this natural balaTK*© between precipitation and 
evaporatitm <iisappi‘'ar5 on some o f the lower Im id^ 
w ith the result that the soils of such Lireas bew^Fmc 
so thuniiighly saturLhted with water, Of water¬ 
logged, that cTi'Nps caimot be grown eiectively, 
and the laiitl glasses out of product ioi^ though it 
doe'S not return to its former desert or semidcst^rt 
condition. 

Soils of drv areas arc formed in major piut by 
the wtjrk of tlie agents oF mechanical disuiiL-gfa- 
lion and to only a lesser estent by cliemiciil 
wealbering. for which w ulcr is nece^afy if it is 
to be iiuptirtai hi as a process in soil furiTialitjn, 
With application of itfigation water, die m^rmal 
processes of tnechLinical iiVeatheriiqgp cliaracter- 
hUc in dry aryajj^ are intemipled and cfwntiical 
w'eathering becomes active. Tins ctiange in the 
processes which form the soil produces cluiiigc 
in the sod itselF. Iti the Salt River Imgalioa 
Project in Arizona, for example^ a survey made in 
1899 showed that only li |xr cent of the soils 
were clays or clay loams, but a second surv'ey in 
1927 disclosc^l an increase of such soils to 82 
cent of alb Thus in 28 years the heavy, or fine- 
textured soils, increased nearly 4(K) per cent as 
;i result of the breaking dowm oF the arkose or 
desert san<ls rcsultii^g From mechanical wvalher- 
irig during the peruxl prior to iipplication of llu.^ 
highly sail IK! water used in irri gji tion. Tliis chjinge 
in tile character of ihi^ sAiils make.s them harder to 
bring under prodnctioti. Water h not absorliH'd 
readily, leading to me nf an excess at additional 
c^JSl- 'Hiis Kiiise^ l»odi increaTit^l soil salinity anil 
more rapi^l cUetnical weathering, Iwith of w'hich 
arc objectioiiahtur 


From the foregoing constdenitiDii it is apparent 
tltat, though Lhpplicatioii of water may "^make the 
desirl bloom,” the sisihly altmclivc cultural 
l;iiid\ea|H'S of irrigated areas, which appear to 
indicate an improvemetit of conditions, tuny in 
n.^ality only tend to conceal the fact that tlie net 
results of inigalioti fmvei not l>een beneficial 
This may bt» lH:cnuso of inadequate niarkcls or 
miurketijig facilities, hut it frir|iiently results from 
changes in tlie physical environment priKluccd by 
irrigation practices: {!) incrcaj^e of soil siiliuity: 
(2) the fonoLttion of alkali spots; waterlog¬ 
ging; and (4) change in ^il character. Whether 
the total oF all chnnge is for tlie la^tUr or the 
wxjrse varies from prn]\^t to project, arid even 
within each project. It is by no means certain, 
liow-ev^er, though udv-ocates of the exteusion of 
irrjg;tlion urge it as a fact, that tile environmental 
ckinges prtxlui.x tl by irri gation are in their nggre^ 
gate always, or even gcui'rally, betscfietal and 
commensurate with their costs, especially in the 
United States. 

As with drmnage, each project sfionSd be 
Judged on jls envn nicrits; no general statement as 
to the desirability of irrigatlou applies to aH 
Wticn tfio cost is iu>t so excessively higJi as to 
levy loo great a tax on llio laud kMicEllcd; w'hen 
the liiul passes into use; and when profitable 
craps can Ik* grawm and marketed to advanUtgef 
irrigatum pays. By contrast, irrigation, is not 
wurranted vvluffC high costs for w'ater and Irt- 
acccssihility In markets ehininale the pr>ssibility 
of ptufitabie agjicnltiiral production. Under such 
Fiandicaps, the liniiuxl oppurtuiuty presented 
difcs not tempt sctllemml, w hich impuses a ;itill 
k^avier Istx on diose who do Qct?ti[jy the land. 
Detailed studies of various inigalioii ]>fojeets 
indicate that some have been undertaken to ad- 
vLuilage; others shuiilil rii“vx>r Ikave betm con- 
slriLcted. When suctTssful. the environment kcJ 
hixn modified to advantage; when unsusx^essfuL, 
the reverse has Ijceu the ca^. 


QUESTIONS AND EXEllUlBES 


1. ^Vhiil fmert™ nf the earth*s land J^isdace \s. giass- 
lird? What fraeliEm of that trf tFvc United Slater? 
How £lo€?s the nfcal e^jifut of itwf wxTflds ^nsa- 
kmds coinpaire wittl that of Afrfra? Of N^irlh 
.iincrici? How dues tfie areal extfini af tive grass¬ 
lands of the Unltijd Stales ixffnpare with lliat of 
voiir hniuo state? 


2. I'nder w’hnt general cLLmaEic condition? do mort 
gru-'Sslanidv develofj? Wliat gTU.!s.?landi in the 
U niti^ Slales adord uU OXCepUun to ihi.? getierid 
ride? To whnt are such grasslands probably a 
resiion-tp? 

8. Are ihe grasslands of all latiludos Ellike in 

wTid in the opport Linilv ihev pri’seiit to 
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man? If not, bow smd In M'liat ro^piet-ls ih tbrv 
djffvr? Hfcjw do llie bf((cr w'^itpru'd yra.S5>lanfls (i 
dte Unitt^d Sfiitest dlflt^r fTom thnsc af llin^ Crerti 
Phi til's? To wliiil liic she bettiT: walc’fctl 
grasduEidi; thu UnlN.'d Stiil^^s bt'sl atLipltd? 
Tlnjaner of llic Grvat Plaiiisi? 

4^ Nome the principal anininR coiopit^ing (bo 
faunn nf lJ>c graisliittfk of ibe Unitt-d Statcts. 
Hnw and why Jilli Ei^‘nr|^jLif3Ti(g of ti^ drl^ gfasS' 
IcmdA of tlfcp United been disastnuii? flow 

hA^ flip fjiijna of die gr;L^9Jl.iod.% of fbe United 
Sia£e$ changed sinee while oceupaHno? 

5* Kaiiie mnie estriu-five lndin.Lri>ts oISkt lhan min¬ 
ing. Ill wlinl fond^uiieniai respeeJ do llie extrm;- 
tiie indijstries differ from most of die other ceo- 
liomjc aeliviliets of man? 

6. How docs niiiifng affeet bwith the natiaral wnd 
eiiltnral landscapes? Axe sueli changes eonfined 
to tlici areas where the inities are hx'&lcd, or sire 
they more widr^spread in their cffeels? Wliy? 
lIltLslraEc hy evompki, froiis ymir Imme slate if 
possible. 

7* WliLil is nieant by *'eiin?ier^ alion of mitiiTal fe- 
jquftea"? Why Is Eiieh con&er\atiofi highly dc- 
sirahlc? How does unwiM: tiemdon ini erf ere witli 


consen adon? Oiitifiie a pUn for ihp w^ise and 
effective use of our inineraL resources. 

8. Of wimt type atid size were the flrsE trrigatirHi 
projtHrlJi iu I he Unik^ Stales? Why has reeenl 
developnent of iirigalinn pn>]et:ts in tJiis coim- 

been largely by I he government? 

9. fn what part nf die United Liles are moS't of 
the important trrigatSnn pinjoLts located? Wliy? 
Why is Irrigation umpliwed in ihe Lower Mis^s- 
sippi Valley, hi areas wilh iiommtiy nnipU'' rain¬ 
fall? What erup is gniwn 00 tlleSe pmjetts? 

If). Wliat are suaiie of tlie detrlmelHal effects of Ini- 
jjpit ion? Wlial Is an alkali spot? I low is It fortned? 
How does irrigiitKin 5rimeliini*N alter die charac¬ 
ter of soils? h this change Hdvantageoiw nr ob- 
jctifoiLable? Why? 

11. Is irrJ gal hill praetka-d in yoiir hmiie Sttite? If so, 
wliL’re and why? ^Muit ertjps are gnweti on such 
pmfeets? Wliat uro die nididcets for diese crops? 
Is thbt a liandJeap? Why? 

\l'li:Lt are sorrie of the advanlages enJoV’ed by 
the filmier in irrignUx! dlsIn'cLs? W^hat are Some 
of the liandiciips fmin wliich he Mtlfers? Undtrr 
w'hat camdilipnii Is frtigatjup dESiTsble? 
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chapter Ten 

THE CHANCING ENVIRONMENT: HUMAN AGENCIES 
PRODUCING CllANGE-AGRICULTORE 


of Os an Agency Pro- 

tiucing EnvirOimcntul Change* Of all tht eco- 
rhomic activities of muTL based on direct 
of tlic rt^cls nf the physieaf cnvirnnment^ prob¬ 
ably DoitE alters the nahira) liindsc^ipe irinro 
fiiiicltimciktanv tli.ui a^cultiiral use of the Land. 

Jn forested areas, it is Seldom tlmt liimlM:rIiig 
operations alone destroy much more than the 
tnervliniFlalile lifnl«'r. Therefore the cutover land 
is ardinarily left uith a tree covet after the 
lumlK^rman gone, and most of the traces of 
his activities cIis.M[ipcar within a few years. Even 
vvhrrc fires acconipany or follow cutting, growth 
of jHinic sort sonri cstablisht'^f itself^ TIills, witlii.ii 
a rrliitivciy sfkr>rt perif h 1 of time^ the hiFmeda>ver 
area is recaptured hy vegetation and, ev entually, 
hy some type of furv'sL Tl^cmgh thfe w ill prohaldy 
lio composed of less valnalile s|iecies Lhaa those 
tnahing up the orSgirtiit ‘tEntiih U serves to conceal 
the occasiimial hljtekcned stubs left by firci Siiiib 
larly, grnajng, though often practiced unwisely 
in an attem pt to extract I he rn^Ufimum hmn the 
pasturage in the shoriest perirKl of time^ and 
wilhoiit considvrtalinn of tlie future, seldom if 
ever destroys the grass cover ofjmplotely^ though 
altering ils eburaetcr and cxmiposition by chang¬ 
ing the prcdorniriant spccics. Even Uyr the mobt 
depleted of ranges it is probable that a short 
period of rest would rrstew rmich of the fermer 
carry ing ivower, Tlie extratiivc iinlnsirics such os 
mining nonn^dly sdfv'ct only subsurface condi¬ 
tions, and^ except in combiTialfon with assneinfed 
activities, rarely produce permanent, oliscrvnhie 
surface effects. It Is true tlmt forest depletion, 
fouling of streams, and actumnlaUon of mine 
wvisEcs ffcfjMcndy accompany underground mio’ 
ing operalinns. Within a relatively short time 
after exhaustiDn of the tmnoral resource exploitcd, 
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|iow'ever+ these unattractive evidences of human 
activity diMppear with the elimination uf sources 
of contamination, or they ore masked by tJie 
growth of vegetation. 

Drmriiige, usually accom[>atiytug agricultural 
use of tire laud, probably produces a greater 
permanent change In Ehe uaUiral Liiid£ca|se than 
docs any other of the human agenck-s which have 
so for been e^^ns^dv^^^d, but the alteration is of ten 
largely the result of cullicalion and crop produc¬ 
tion. Im'gatiou similikTly c-auses fundamental 
changes in the appearsukee of an arex As with 
clnLiuagCT irrigation is normally for the purpt^e 
of making agricnltnral produc tion pussihlc or for 
increasing crop yields. Tla'refore the ohserv'able 
idteration of the landscape after irrigittion results 
from the practices cif agn'cutture ratlier than 
dircetly from die w^ater made available. 

Jn iho-se arciis wdn-re driunage and iirigatioTi 
are an aid to use of the Lind for giwving t-rops, 
changes in the cuviroument are marked if a^- 
oultural uivasion occurs j and the same is true 
whciXF^vf agrteulture is praeticcih cilhef viith or 
without dminago, irrigation, or special tecli^ 
niques in cultivation. Thn farmer clears tho land 
if it is ixi timber^ thus destroying the forest; Iw 
turns the sod wTong side np, thereby ehtniiiiiting 
the native grasi^es* In this manner, I he native 
vegetation and much of the native nninial life 
disappear^ to 1^ rcplaexal lay oiltivated crops, 
plaiite^l trees, and imported domestic animals, 
'tills dispLieemenl of the native vi-getutiofi and 
animal life may also Ik? atwmpanietl liy the in¬ 
troduction of objectionable species of plants or 
"weeds"'; prcfudkiiil aniiiiLiU 5Mvh as rabbits; 
h.irmfnl birils like the English sp.irro-wE insect 
pests: and plant diseases. Ihitbr the changed 
condjtiims following human occupation, these 
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ti>2 

llirivt' iU tilt? espcHM) M I hi? remaining wiilve lilo, 
cullivLitt^d CfnpSt dumestic uuiinals, m\d ni^in 
himsvU. 

EriJjcitifj. Steue of die reviilis of agrioul- 
timil \x^ of tlie Id 11(1 aru t>fneficiiil: odicr,^ are 
detriinentii!- Among lJn>se work 1(3 nniiis 

di^iidv^intzige is accekrated erosion. WilK the 
disappeamnee of (lie foniier ctivcr fif nali%e vege¬ 
tal ion which hcki (he soil in phice and (he sohsti- 
tnlion of a scattered st;iiid of a ctnp such as ctim 
In its siciul. tfir water w'hicli fulls as rain miu? 
ulF TdOfe rapidly and completely than it did. carry¬ 
ing d-nviti (he skflie ll loiwl of soil in sujspension. 
Not onlv do ali^rliec? of vegetalitai ct^cer aJid 
exposure of hiire soil iLidlitale riiiioif, bill, in many 
inslaiKvs, nnwn nc agrici ill oral pnivtievs also aid 
ill iiiakiiig niiiod more rupid. For example, if the 
liimnvs left by plow-iogpLirulhl the sfo^ie, as tliey 
jn-i^ueiitly' *h\ the nititsing water finds a ready- 
made cliainiL-] down whiuh to tftwv and transport 
its load of siispeoded sc-dinient. 

The process of soil removal by either ninning 
^valer nt wind is know n as “"soil erosiuij."' .Vs the 


term is commonlv used today^ it refers to ’*aeeeh 
crated cTosioii'' resulting from mans activities 
mtlier tfiun to |hc slow removal of soil which 
oecitrs where man has not modified natural coii- 
ditinns. Iti the lieltor watered areas of tfa? LTnited 
States, etosion by mnniilg water is more im- 
^lortant^ in the drier w'estem states, wimi! (>?tisioii 
hr-comes srifficiently widespread in ils effects 
Im? significant* us is evideiw'ed hy I he popular 
designation of pirt of tlml area as the "Oast 
BowL** 

Eriision by nimiing w'utcr may he cither one 
of ixvo general types: (1) sheet ercwkni; or (2) 
gullying. Hie first occurs wlieiv runoff Irom tlie 
land surfisi'e is without undne ^xuitentration in 
di-fiiiite chaiLiiels. hut is spread more or less uni- 
forinly in dr^pth Over tlie S(lrfaCt\ WheK? ttifs 
takes pkee, it resultii in the remiavaJ of a layer, 
or sheet, of tdpsoil of upproximaU-ly e<[iial diick- 
ness inxn the area siffectcd^ tlieicfore the term 
'’sheet emsioir to dcsCfilie the type. Such crodon 
nefur^s on relatively fill slopes and in die most 
desirable agricultural suif^aSr It is wry serious. 



Fm, 6-^. Stiptl «ri Rjilouse loam. IhuI&iIi Comity, m-ar Vfiiset^w, fdalia. SSi.iiiiiitft-fiiliTwi*d in 

J9,ir( lUkd liMi unpTol 4 Htid duriaic; ttie fnllriwitig wtnlct. tht tjnd Insl at hajtt 5t) Ions Elf Mill from each am-. 
Vkrf onlv kts ikiis Liiitl i^nlffTid fmm sliret ciosSoii, but ttivlpjeiit arc di^^^elnping when.- ruiloff Inu 

\Mxn inntB CrunwilraUd. -(Oiiirteiy of the S, Jkiil CnmcrvaLjuu Stniee.) 
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Fifi. &4. A Ri'td frmn wlik-h cHnm \\\%^ huH-n luir- 
VL'stL'd^ Filiinore Cnuntv% MinTHi^scNla. 

This is In Uit LWlllc&s or T^yn-pliK-inU tl win re 
sail cifDi^ion is rather sind iniportanl. This 

luiw eidElvatlaii ol <-urti np und dnwn a. £15 
Kt-nt fllopti tnuses the initiatMm id gullying. 
fulti falTs+ the ^-atrr whiuh runi nfF the fiidd fnl^rKwi 
the deprc^Tiiiiiis tiiadr by euhivsjHnn, deepcciing them 
:i]id In time caiwing the di'Vrlojrmrtil rtf serioins jjnlly^ 
ing. (Courtesy of the U. S- Soil Cniisof\atlon 5ei%^- 

iLe.) 


Fif;. tio. Cully deA-elfipment by liendwiirJ t nrsion, 
3 miles viulK rtf MiMiltnnp Lurneji Ccnil^ltv, snntiieList-^ 
^rrn Texas. As v^aiter llows fnMti ihe I'amfield inlo the 
Ik did iji llie gnlly* ^^Ttwion oi^eiirs, and I In: Kully iti- 
enniHi's in lenplli. Tliis pn>ot'SS by whifh iho pnlly 
uib LLiieeS np the shipt: li kinfcwm sts he:Ytlward etFiSicmp 
iK-cauhc- it ix-lrtirs iit the head, ot be|[;Ltinh]g ipI I he 

giijly—aecfiinpiinyhig this retreat up tlie slopi\ tukb- 
tJnnai trlhulan- gnlSh^s devi^tnp. ITnh^ elii'i^edn tidi 
pnK’ess will drstrnV the entlfe field. (CiPlirlesy of tlic 
U. S. Suil CoTiservatkan Sersite,) 



Inr, though not id way a ohsnoiis mid never spec- 
taeukr^ It uffecls tlie best luiid, the pwlitetivity 
of whiek it is iinpottiiiit t^niiiiitituiii, as well as in 
mojiy teases i>fiiig die fweninner of gullying. 

Cidlyings by ct^ntrast with sht^el iTOjsion, is 
alvi nys apparent oekI oflpn sliirtling in it^ efftn.’ts. 
Therefore U attracts widespread atleidion* thmigh 
generally' atfecHifcg ureus of lesser ngrienllural 
destriikility than those wdii-re en>?dim is 

important, \^''hlrre erD.stnti lakes the form of gnlly- 
iiig, there is ii ilii^titieE cMmcentratkifi i>f nil mil 
In delinile ehiminis, tlie gullies;, whitdi 
iiiid w iden wjy rupidly, as Wfll m retreat up the 
slope by the priKrt^ss kiiowni as "Tieailward ero- 
idon." As they increase in length, they uls<.> de- 
veliip trlbnlLirsi^ which ijrrjw in the sa.me manner 
as the main gnllv. V\'hcti gullies obtain a fnothf>ld 
in a Keldn it is olteti oidv a matter of a few 
\f*ar\ Ikdore it is niiiieil for entlivatina unless 


sti'p.'i are taken to [in;vent their |^o\vlh. 

Tlstnigh suil ero^ioo is widespread in ihe Uiiiled 
States, and though it leis pnKlncxrd much detri- 
Ttienial ens’iroiimental change, it is nnlinarily 
nut st^riiuis in tlw' gLicUiled art^is. and tlH! same is 
tnie in many of the W'estem states, in the smith- 
eiijsterti ,staii%i, it is akinniiigly preva.- 

lent. In niLiTiy parts of this sirca ft is pissihle to 
drive j II day wit lion I a! any time hi^tng oul of 
sight of tiiltivatetl fifidi danuige^l hy ero^inii, 
with (K'cusional fields affecte^l to dh‘ pxtenl tllal 
dwy will prolPLkljly neve? again be brought under 
the plow-. 

In these sontlieastem states preeipitntion is 
heavy. ■di^ribnte<1 thmughuut the year, and gen¬ 
erally in I be lorni of rain. Thi.s often tails in 
.show^ers of eonsidiTable inteitsily on ground 
w’hieh is sr'hlinn froK^'n and never to great deplfnr 
nor tor estendeiJ perimls of time, lender ihi'^se 



m 


ilAX AND ENVJHONMENT 



fie, ('ftilhes iltL-pcnllJR, vi^ck'nijii;, smd rolrpatErJi; by liciidw.irsl lip a nlopc in Flnvd CoiJLiiity, 

nLjrtliu4f>tf-Tn Ct^urgitt, Ttir EiAil lui« h^lrL-udy been i-iiliied fcnr all uMi except il :i;tFnr[l> >sniit; 

pMjr [ki.ttuii?. (CuurtL'^y nf tbu U. S, Soil Cmiiicrv'atioiit Service,) 


colulClicniSj. linp<irt!iiil ErroHioei continuer^ thraiigh- 
ont tbe year. IiLcm iiie by (he 

IehI tliLit much nt tln:^ cviimlry is hilly xiiicl mtiiiy 
ijf \\iv Sktnls ;iri" hurtl, impiT^ioiis chivit whicli dci 
mE absorb v\'akT readily, tlirrclyy^ the 

p-rci'Titxige which nms uif. Atx'unjpiiiiyin^ tlit^&se 
CfiiRliticniS. ^dJ ul tvhicb Iticrea^e crusiiui, h the 


□iLLturcor udl-dcvcloprcl dminagcpiiEIcni uf this 
poiigLciatod ixmj'r m^niy streams with targe initu- 
biTs ui sn^alltT triliEilarieSv in sctnir parts of the 
Sfiiuh they are so iiuinin^us that a cn^t or 
"tHraiiiCK*^ wliSch eanies \\'ater onh' alter raiii'^. 
is iTErSsed every lew himdinri fcx^l in traveling 
aeruiis cuiiiitry. This mMitjpticily' d\ ehaiujuLf, in 
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FfPr 68. Stull rrcisicin v, itk-^pfL'^kil in tin- Upuk'J luit tiip wlii-m it is Atv !iiiit.'li iiiijf^ 

liiikilL-tl. Ernsimn hy W.iWr jv riirfiro aniJ inip^E-iiit t]]:LH tlksil by M^VL^rr wind tn^i-iisin uffrctiik^ 

cm!y a si-tkiilj |w:rtt‘Ekta»f! uf tike uaA £kn.u fruilcJUkg In ^mv dk-j^rL-i; Jnuiu ^\\ rciiKiviiL li, J L 

L\ S. Sipk CJtitksct% jtinii J 


u.'itiikdittiEHT with 01 her fnvorjislc fiKl^rs, inati.js 
njiuilF yhiuwt iinlK-liuvuhly rypid. A nm;t[] ert-vk 
liT5m(.h+ dry Ufhjre a rait^ wJJl often nui 
baiEkfiill during a hL-avy smnnikT slwsiiverj only 
tu |iL%tiiTie tlry uHliin a fe^v hotirs. Even 

tlk- 3?1nllev^'hyt tikcgiT streiUiijt me mid stilk^icJa 
wiEb Pf|ik.il riijiidity^ 

Added to thi-iso ^njuditinn^ nf eIji.^ ik:ihir;i1 eik- 
viroujneiit uldth eitsurc rapitt niiiofF sijiq the 

ctkkjLrilJilting uf mmi, partienlyfly t«s 

JigrkultiJTiil iL"t<s of thy land. DeLweited slo^ws, 
tcK> Steal'S to be eiiUkViiti’iI advacitui^tHiusilv, are 
pluvvi c! mid put In crops; and, still \vorst.% in t.-nips 
i'lieli ns ctjrii, cxntoii+ and tolwicoo^ uliii.lL pri>w- 
ing as tlki-y do vvithont ciu'ering the groutid vmn- 
p|eE<dy, It avo nnwh of the soil bare and expensed 
to the attark of mninrkg wuEit. When a field iit 
not eroppid. it ri'tnains uithotil cover, i?\eept 
as il niny glow up in wcvdi EtT ,spfoots. {'nip 
rntLLtioii i$ tkoE gemraJly praedtredp and sufOL-times 
p lL^\^■jIlg and c« lit j vat inn aic witJ amt reb-ri nt'e to 
tnpkgraphv, so ihat fioroivs roji op and diusii 
s hill r.itljCT tluiJJ V iLCnJSS the :slLkpiJ;. 


fSee Fig, G7.) Tlow ninoE is innrea^d and soil 
ercknikm h <s.inumoiL 

In this pari of the United States niO!4 of the 
soils are tivriveil from rusuikiLkl miitcrial acctmiLi- 
Ltcd kmn disintegralioo of I he underlying nx'b^ 
\^'ha'h ts oitcii) chisc to the surface. Tlicrefore 
gidbcs niay cut douai to the solid rock md ero¬ 
sion, if ni:ti%^e. may even strip iin'NieraEe slopes 
of all snll When this iXT'ors, the solid rook 

fnmis 11II" aotuLkl siirfutx' and thu fnrTTMTly oultl- 
Valet! field passes out of tLve permanently. 

W'iud i-'ftwion. In additient t(k eAi^inn by mn- 
jiing U'ater, wind alAii pLiys uu importunt part 
in sckiJ rerikovkd in tlio h^^s welbwatentl pirtimis 
oF the Ignited Static p,irtkulj,fly west of tlio 
li)t>tli merldlLkiL in the Crt:at Fbiins. OriginaUy, 
the naturnl grassland ctkvi r of this an^a htdd the 
soil hi place. IItil with overgrazing^ und especially 
viilh s^ibsia|kient "brtnikiikg'^ for ngp^iltnral use^ 
gt-nerally for tlie proflnvlkm of udicat. the Iikm- 
ciietl soil, no longer held in pbicc by grasses, 
pulverized 1?)- onitivatioik. and Inrokcri dovm in 
struotnre by a singlc-enip ^stuin, fulls an easy 













-‘4 


ri.. m. Oltitin (’rc'»4i. ti sm-uin dbwut 100 feet in soiniwrrt Clmvt, Oxinly. ive<lern Kentwkv. 4H 
Uiuir, ufter a Ik.ivv Jkhvit. DiiriHg iind fee ii short lime ufter ilie min, the w.itrr stiHid nl the di-plh sli-wo 
Oh tUr pJt r» uf the htidlje, At th* lime the pietufe wjii; tiitrn, tw^cj dft>-S Itifcr, tile W of thr ms’k w(» 
-\ry, exti'|Jt liir n ^'l^w poils in I hr iltHprf dL-prs'tiltinir 



Fks. 70 . Oirn Olld nn ll stopc in llic Eden Jilmlr \n-\\ til wr>trni AanIrntEni CoiinK, ni lllir 

lt‘l^inr|[ nf The amiJc-flyin^ n>tk 21 oj i^indv ivr.llhE^Hn&r IiiI^d a 

vcliim lIbV, wlikh Lfmle? b&ily iin thr sU‘i>pE:T tlniw^Sr Tlie iiJfc of firlilii with >tnh jLlci^p ulniK^t for the pm- 
diKiion (if cukivdtiian ua rnm 4 jiiil 1 toluiLiita L-s iiihWl?pe, f<ir uJidrr -lurli uie thi'ir h vrn’ 

linuIrrL 
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Kig. 71. Ivosion liiUi rvrrtrjviMd the I4il\ iiunph-tplyi harc" rmk fcifTTHfl the achtiil ^itrfrtCi' of ihl^ fir'll! In 1 I>p 
E llepi belt ni tiu" in Antlenou CuuJiity, cviitfid Kt:'tiHtilty. Tin- nn^rut i.’OaTiHltoil 

rrMiltsii front mtwistf iigrid,“i|]tiirktl pimetiec^, With ^kipe^ fidlL itl^d chlTlLilie windil ions liAvcpnililt? h?f ^4|'p^d 
nnifititl. In its piiMTit vtu.U\ tiik firlii is ittimiited tfvm for lefnnriilatitiiij it bus p.tisrd out of iigrii^iiltural 
iiihe hir llII iinle. 


pmy fo stroit|i; viiiiiHs in the ytriiir^* In 1934^ 
Ecir esiiTopk\ ll^n ^^dry hlizzards"' m tkisl storms 
renno\ i fl milHriiss of ttihs of fi-rtilc Ernm 

tltcuvsli^rrj dry-fiumirig region lOul lirttnghtik'M^ 
kifion Jiiid ^Icfspair in their U iike. This vi*lv the 
groLitoM iliiustiT In nvertaki’ lliis n-gioii withhi 
tlie nii^mor)' of iruin, eitlier ml or vi hiln, Jt wns 
not nloEie ll rosnlt of i:itiiir:ill ddidtrticv. Init ;i 
revolt of stiL’h tlffidcacy plim coitiKtimis hiLknf'il 
hy ni::iirs uttempt to eolliviitf Iniicl at best only 
MiltTii.hrgiik.iI in agriciiltunil tpppjrlnnity on ihe 
basis of fkmiiitic cooilitiruis. It fomishirs an v%* 
c^dh-nt eKLimple of rnan^s ineptitocle aiKl of his 
failure to nye fOi arLM flTt^cti^'ely. 

frffm Sod i-Vtivion, Hie losses fmni soil 
erosioii hi tlit- lloUi'd Stales, Iwntk and itn 

direct, are sn encTmons iis tn aknnyt p^tst 
iK^tief, lliongh llie total estelH of tlie liailly 
eriMleil areiis is not so gfeat in rewnlly octiipit'd 
regions as in those of olrhT srltletiientH the dam¬ 


age Ls widespread, estending from tite Atlantic 
:^ealwYatd lo the Pacific and Jrcini I he C^ma- 

liiai] lnHiinlary’ U’> I he Iho Grande and tVie- Ciil F 
of Mexico. Erosion alfi'cts fn jjreater or lesstir 
di'gree all simis where man has rmi^m'et] the 
native veget-.ititm ct>ver*eitlitT ]^iis.dand or forrst- 
it a Very seriom problrrii in the grazing areas 
of the \yvsX as vvcil as hi tht' letter w^jitin-tl Jigri- 
enlliiral regioii.s csf I he East; no area in hum an 
tise usc"a|H'S conipU'tidy, 

[Inrrh TL Ben nett, wIkj has givncri a litetime ol 
fitiidy in ihe pri>btem, i-stTnuiles that more tliiin 
75 pT ctHit of the deforested^ grjijsed, and cnl- 
tivuti>d ari^a of the llnfled Stands luis lk?en 
alferted adversely by rmsfon, kViim this anra, 
rl,[K>OJ)f)lkiKK> tons of earth, rnojttly lopsoiL are 
remnvi,^d e-ieh year. Tliis injitetiLd iv in part 
4 arriiHl dlrt^t'llv into 01 ir takes, and Imund- 

ii]g E holies of salt \vater; in part il is ck pisiteil 
iiv a vi?iit'er on tiie fkit lancl at the bottom >:.if 





Flc. Alt 4mt slcmru b Pmwiirs Gjunly* s^^iilhcastem Colisr^, Miifcti 21, 

DurJti^ thhi iStcirrEi, wlikli is^-cturyd I^iIp in ihe aftcmcHni uud luslfd nearly ^ hmir>, the wiTid vdiKlty wjis 
AppaxijTifltcly inilL'* prr Ikiut. £>tiring s<!VL*fc vuibikh' is pniLtfLuUy aero, even ul umn. DitSl 

sifts liiUj the iiiilerferf^s with trAffiL^ and wirsrst all, Uki tap Siilf nf the farina t* away^ (Cout- 

tesy of the U- Si. Soil Consm atlan St r% Scr.) 



Fto 73> Wind cioaiciu in BtadW County, Suiilk DviLoIh, ^■pti-niKr^ 22. I1ir djirEcd Mf>il is 

rk-:irlv 4 Ftn^l hi dearth, Tlw* WAS formerly a. ijwsptirfijis fnrm, wilh fjcKjd hiiiltliiitih, liul II is thiw ahaiulimi-^L 
lliti lioii I'unHetl a lenssfif the tnoTwy invt!sti?d in impnivcnioits, M well ai the amainil invritled in the Sand. 
(Coiiitci.y nf iIm: U. S. SriJl CciRHt^ nliim 
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FjEi. 74. Strip croppint^, Wiiinnfl CV>tllity, sn^theastiflll M iniKrj^tu^ in the DriTtU^iL-! jirejl+ Ns^VPEliljef 4,1936. 
Hie drtik strips uru [iLowL'd, with jiltutlii Hwin. TUl- CLitilnisl m tlitt tuinmiit irf <!toh+ipi tm the 

di^Eiuded ibpe Ut llic fell uIkI I he ;it ihi;' rigl u -lIuiwa llle t-Htjel oI furesl cciver |i:p retiird- 

ing runoJI. pf ibe U, S. SdiJ Cc}ii-!jei^ ijilii:7i] St jsiet.J 


tlw; stet-ptT Wlvt-li tills di^piisil h a tliit'k 

hynr of storilc 5-mci or otIuT cocirse mateml ifae 
fieltU nil vvfuL'h the dL^[34>^ilfui i oc^eur^f mil it'd 
JjiJT further prcKluetloti, sn thfit kitll the shapes 
and till- tint Ikllhll pSISEi (aut of ILSCi 

Jn additiun to lliis tlirei't lo^js pf topsoil, vv'ater 
as it runs ufl yearly t'anies with it an ijivisibhi 
load of dissol ved mineral material liy planiT^, 
estimated by llic Uniled Stilled Bureau of Chem- 
istr)' Hud Strfls to lutve a value of 
This is apjirosimahdy sixleeu titiu^ the ai’Eiooiit 
oi money spL^iit EfTuuMLily in the United States 
for the purchase of eommcreial fi-rtili^cr^. TliLs 
loss of rtuia^,!] materiah: esK-ntbl for plant 
griavvth (JrereasE^s crop sields ami deprisva mir 
furmers of niilliniLS ot dnl!Lhr:i; iif Ineoiiu? eaiii 
ycLir. As ernspoti iH^enincd mrire derroiiid, idjaiidim- 
meiit of die lami is foreed by dcrn^iiseil pn>due- 
tivity* "Jliis clestrEiys not only tJie oripiial hivrsl- 
ineiit ill the lufiti hut also that in inuldlugs^ 
fences, and other improvements^ Tlius the total 
monetary loss inertsistrs naitenijly, niid jtmy cs- 
veed more thaix twite the actnaL ^alue of tiK; land 
in sonie eases. 

Not only fjinorrs, hat others as well, shIFct 
direct lueses from soil erosion. The soil vihicb 


washes fr^Mti the fields is in considerable part de- 
[■Hjsitiid in luir reams, which decreases their 
itaV'li^liility. Wfieii navigability is lessen i,ah t^tir 
water^vays arc iimiIjIc only willi iiilditiuiial ex- 
praise and, ev'cn ihcii^ less ellectively. Silt Ijoriie 
hy the miiuijig water alsci ^itlks liehind c!a^l^ 
coiislmetud to store w aler for pmver development 
or {rrigaliiin^ decreasing storage eapaeUy and 
iiicreastng costa of water hir eitlua" use, as well 
u$ elintinatiug ^^|lKilll^tJal m%'cstnients made on 
the assiunptioii of a contiiinoi^isly soRiciunt supply 
of Walter, 

Prwvntkm of Soil Erm!&n. It might appear 
that sell-interest alone would induce tho^ aware 
of the dangers of sjiil cro.don to tale ihc stf[>s 
nm^saiy^ to check its mvoges, ihrtvcver, many 
lamiers 1 lelieve ihat the ccwls of its pnwL-ntlnii are 
pmliitihitlvc. Earthi?r, the tcinplatiDn to siicrifice 
the future for an immrcllilely larger profit lias^ bi 
the piiit, In^cn m> oveq^wLTiiig tiMt it has led 
b> neglect ol tlie ncep^^y prucalitions and an 
exploititinii of tnxt wjils matched in few if any 
places ill ific civilized work!, ft might even st?cm 
I hat tlie staggering ios^s front soil erosion would 
tiilist popahif siipport for legciilation iiiiiking Et 
Uk-gal to dump lanns into our vmUTrways^ even 




Fifi, T5, Sliip and tuuuim in LiiiitiWtiT Qiunty, rtniisylvamu, Ot:!ol«T IN. I” 

i\ih old. Idqlilv iLvcIopnL uiiti pnidutij^ e AgrifTtltunil aK^ oi Kjuilifiiiiirti rt-iianvivLiidn. ^ 

fields iirnU-r t.iiltivuTio.rjuivtf praclk'^ □,<, pros siting ^h.-U 

yioft, li wilt Iw Iiolod. Iwwevpr, tluit suA prfli.ti«s .*Fc nut foUusvwl on iill famu. (QiuJrtesy (if dii; h. Si- Soil 

Qiiiscrs atitii) Service.) 


yrudiiiiUy, as is tin; case svlicre rum dug water 
is ttiL- trjiisjwrtiiig agency, tint here again ttie 
piilitic liJis licL-n, and still fs. brg(;U’ apiitlieiic 
lieciiiisc* of fail tire cm tl*e pan of nmst individuals 
tu h;allz<3 lliat erostoii causes a persnnal los.s. 
CiiriiuLsIv. sacii present (ntcrest as exists is in c«n- 
siderable part because of jmtiiical rapedjwiey. 

As a rt-sult of our past pnticy, vve are tiwliiy 
faced w'itli a critical situatioti and must msibe a 
ehfii(». V>-v have aln ady lirtt appRisiniait ly li.ilf 
of llit> original soil cover j wh.il icieams is being 
n movr-tl at a rapid rate. Eitturr erosion gws on 
uticljL-L'kcd, and wc lose so tnucli rmrc of our 
fertile fann Innd tlral pioductioii will not snlfiee 
to SiUisfy demands; or It iniist lx; controlled. If 
\vp elnHise lire prograin of control, this wilL as 
by-prodiJt;ts. ensoio increased naviR;i 1 iility of onr 
riveni. lessen the likelihood of extremely high 
JIimkI stages in otir streams, and pTfahicc other 
Ix’irefits of related churacler. 

As a tieccssarv prelfmitiaiy tii inti'Uigefit act in i t 
for coni ml of soil emsion, nur hnidv sbniild lie 
cbissifii cl acctirtllng to their most effective use. 
Such diissificatinii will rewai areas with sleep 
s!o[>es, defictcol Kiiitfall, and oIIht conditions 


which unfit them for plimdaiiJ. Urcsc should be 
tvitlidratvn from agricidtural use and rerurcsted, 
or used for rcgitlaU-d grazing, depeuilent on their 

cliLiructeristics- 

TlkC miKiiiiing ari^ki, vvhtdi may In? dL-volerl 
tc» rrtijKH silujiiitl hv ' fL-pairt-d" vk lit-r*.- 

lijff die tliitiiiiiitioii nf washes jiinid 
^unk-s. This may be dimr hy building ibins uf 
5<nne sort, brush if iwit'cssiirs'. which wih ttuise 
ftlhiig and graduiil cxtuiction cd iU- gullies. 
"Hicri .dttT, sliuuld Iw prevented by ITi- 

k-lllgenl im? i>f she hnd. Strip erchppfiig. nr the 
^rovvinj^ uf nltiUKite^ parijlk'l strips of KTil-hukh 
ing cru|js, sueli as grasses or small graiiix, uml 
ckran fiiltiviiitirjn emps, sneli us exam or tuhucei^. 
ill right angles if it nr siiTiJss the silopc, will dii 
much to retjiid ruimlF uiatl prevent t>hjcctinieihle 
3ila[ie w:isti+ In Sitmie irascfs, nuadifk-tl terraeisig. 
nr tilt ilirnwhig lip of rielgi-!i uemss tin* slu|>e* is 
hi ghly vlhx^ivc. fly sin firrmwlng^ or the exeaA a- 
tioii of liioLi^audii of shaliow fJepiessioias by 
nuichlnes designed fur lhair purpose^ surface 
irregiiWitics whithlioUl the water and ullnw it to 
ikhik ijito the ground, has abo fiet-n tound to f>e 
usellilundereertiain ctJiiditians. All tht'se inelfMMb 
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Fif?. Tfl, Flush tt-mina, Hou-ittiTi Qiiuuv. in the liSlIy Driftii!^ tm 

artii. By thr^iwing up Spxcrnl fiimjWS, hpnninj^ UTTAtxi ur jiL^irrtA the sblpe, riiiKffl js and 

ihe soil held tn p^cc, fCoumsy al ihi- tv. S. Soil Q^iiMrrvatiiKi Ser^ite.) 


Lire inec-ttLLTiirul ineLiiis arre^itiv mimlf und 
ullinving rhe ^imI to .iWirh wajern m that it will 
mit iMLjiMf eojsiori hut will l>enefit the LTL>p5 Liler 
ill the 

hi uililltU^ti to more in Eel li gent pknving Eind 
p?Liiitire^ it ii clL-sirable timl agriculttiral praeticei 
folEiwvcd which will imprEwe ihe phy.^t*,il 
ehEbrneterislKiL of the ^oil .Wi Lliat it wilt al:>SEtTb. 
iEE}i shc4 venter, which latter caixstTi «£4ii1 eit>siEiEi, 
These prueliees wonkl involve less “soil iniTiing^” 
that i?, ^ile o| the mil niitieraLs iijted hy plant 
fn the f imn oI ugri<T.jltural pfi]thiel,'p, and it (Vlnni 
to the iLind of an ecjniv'uilent of those reinoved 
hy crops- This cun be Eiecaniplhhed in a v.irltty 
IA ways^ with crop rotatifin, inen^use in llw' nnS- 
mat industries, and Lippltcatiun of commeTciitl 
rprtilLi5er5» among the tbit iif p4»s^hle methodsn 

[tiiis^mueh AS the podiliTn id seriinis Stiil emsion 
confmiit^ m totliv, it should be mot now* not 
loniEjiTow^ for each tlyy fU-Tay iiu-tcusii-s its 
.w^riijissMi'Ss Ami the dilBcnlty of its sci-hitlon. To 
t^ninteniit I lie undesirable elFectsf of soil erQsii>£t 
on eiivjromncnCid eoiKlitiims, pliin.'t for ils pro 
vi^nlioii shniild lie hittnidafed and put inlE> opera^ 
tioTi ill the iTTiinefliiite f^tuTt^ liar snectTj^ nr 
failure Fichicved iii tht: carrying out of such plans 
tniist depend on the riegrre id cooperation 
sii"eur«l. Since every otic is iilft^fled, l«ilh dJr^^’lly 
lliilI indirectiy, it is ell;il flutt all reall/4„- ihetr 
interest niid lake &\v\i% to prnlei. t H. 

Stiff Flra^fmi fn Othf*t Purt.i ttf ihi- Worhtr Tlic 

ptEiblcm of soil cm^sion is not uew% nor is it 


curditicd to the United StaleSi It is aliunitE as 
<ikl as agrk-tiltureH for cjtL'essive reriiovLil of s<n 1 
Ijt'gaij with thecarhc^ii poKiuctive ii*; of llic Uinl 
w'ithonC tuelhiMk adapled to slopt^ anil soil condi¬ 
tions, Its adverse clfcLHs were felt in aneieiit 
Meisoputaruia. lii Pali^iitintT, eruf^iuu, which l^^guti 
at least lis early as LUhlicLil times^ hiis t^^iiliiiiied 
until t Of lay practically all soil hns ri-inovcd 
from many lormerly foreslerl slupeii, llie same 
is true in CrcE^ec. 11 Lit it prcsenled a prn!>|eni 
in lloniLin agricnltitrc is hulEcalcil by the wtilings 
of Pliny during the first eciitnry +dter f'hrist^ for 
he adv^^^rd farninrs to practiei- coolonr plowing, 
or to phnv across nil her than up and dr>WTi the 
shipe. Tliis pruhlem was, and Jttill isn cotnnmu in 
all Mi'diErrmueJin ogrSeulturLil nrvAs^ raln- 

hill is light, slopt's are akimetimcs steep, forests 
sparse, anil other cc^nditious sis well arc favnr:iljle 
for rapid riiuoff^ 

When ogrit^jltiLre ads^ai 11.1x1 Into the better 
vvbitered regimis of riorthwc^em Europe, the 
prohleni of soil emsion actum panied Its iTi^ Li^tou 
of those arcLi?!. In plaetf^i ill Ei^glaiicl. for c^cLiinple. 
evidciurtTf of Konian CtllMvalion 5 f<.4;t ImpI esw I he 
present surface indicate the e.vient to which 
^VLtsh and di-position Itive Oiiurri.Hl siuw IIml^ 
tlnys of lioman occupation. Es'cn today, many 
old, erfMleil fit-ids. abandoneLl afti*r Saitm 
eonr|uc,st. Arr still uiiciiltiviitctl. Tfie prnbli:'jn of 
s«>it emsion w.ls inlensified dtiriiig ihe Medieval 
pcriml hy ih^- fact that the irnant^s. i>ul hohling 
their land pi-nTianeuEly, Imd iuadct|nute inceij- 
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Fir., 77. fiirTii^i'lti||i nt^r^r numWcl^ NV'™ 

kiiHk,k. Fib. Ml, iai7. 'IIk lumnvs, vihiif] 

mil Jt the <i?iiiii^ L'vel isr h''S1ivw the" timtiiMf. aft" ilM 
into li.i^itk^, fan.'h 8 ftx*t in tmsitli. IlH^ dc*- 
4:n‘EkM.'S llie |mkhiihifily ri^f nimitl wlnriti rmfraw. 

Wish nkt'lihig of lli^" im™ i-fiM'l, the* Wiilt'f Ia |h;1iI Lii 

tbti l]<Ji.4ii)Ji innt jjhsorhfd Iot t1kL" |^^rt 

^vhkb eivMprriite^ ia ihi'Ti* ^ihno^l IMJ' run¬ 

off era ihb hi’lii jTiil tTiwNHo h pn.-veiik’H;!. tCuurlcsy 
of SJl* U. 8rhl tjiin^K l-H rtliMO SlTk H f I 

tiva to pT^ietiM t areftil lillugfl. and that ihe Lmt\ 
anirniiU vverff piuiUirt'r! oij sMi that fer- 

titiztT vvnjt iLLiiitig for use on ciiUiviUetJ fiohb. 
Tljc bw crop yii'hh, iiirviliilklc nmli r lliese i^>n- 
nnd the sknidy iniren^ie of population 
□t (h,it time, li^tl rn.iiiy to In'liE^vu tite prodiielfte 
capacity tho hirsfV^voiild rvcnliiiilly Wosne 
insiifheient lo leed nlL 

In she tlyresrlv p>pnlated ajp-arinn rtton-'i of 
Asia, soi! errosinri hIso sissnmes s^^ritnin propsrHonii. 
In sown? plyees. indeed. It.^ rava^e*S iiri- iil u-s 
l^reat if ntit tlwn in the miM si'riiJiisly 

oiffected parts of tmr oniiiitiy% NsTith Cliixm. 
fnr example, vvhero IsiJlli v^inU and water Lx>r!. 
spire in asSsKiation ^dSh mini's artii'itirsi to pro- 
duee some of thi? iv-orst eases of soil erosit^n in 


the world, has lost stt much ^'gjrtid earth* the 
(‘fMintn, is often desertlike in appearance. Swollen 
by rapid mnofl, tiixiik'ii in p:iTt by denuded 
sinpesr the floods uf tlie JUvaitg llo bring desijlu- 
lioii iittd fajntne to this dcti.si'ly popnlatecl p^irt 
uf tlie Ciirlh's hind surface with mmsoloiious regu¬ 
larity» So bopirlant in tlie life ol the Chinese are 
I best: regulijrly returring t atastmphes lhat the 
Hwang or ""Velloxi' fliver.^ so-eulled becrause of 
its burden of silt. Is some times hnmvn as the 
”Ki\x*r of 

Even Jupiiri tIfX.'S tint e-scape, frjf recent re- 
Tmmd of forest to supply the needs of industry 
lias developed an erosion pnableni of sneli pro¬ 
phet inns tfuit it l^as broiiTie nectssiiry to reforest 
manv of the steelier sleipes in order in tegitbite 
riiiinllp and thus ensure a Steady supply of irriga- 
tton wnler, the llfeblcKid ol Japanese agrieoUnre^ 
fur the ciiltivalet) Pic^lilSr In tlie Eastern flemi- 
sphere. i>Qtli Australia und Soulll Africa,, 

iiptiTi which iiidustriahy.i.'il Great Brilain depemls 
bir much of her fntnl supply, liave like^vise been 
hatllv rav'Agi.tl by soil efosiou. 

Iti the Westons llrriisspbrrc rnilsitle of the 
L'Eiitkxl Stiites, soil eroMiJii is particularly scriEHis 
HI Latin America, To the south of us. Mexico lias 
suffered so severely llial, in soTive arcas^ the fieltls 
!iro cither gullied nr perehei) Iwlwwii gullit^ 
which encroacii ami threaten to dcvnoiir them. 
Elicwhere, equally pTevah'iH and serious ijhctt 
emsiniii Is InElieateil by iiumemus exposuTes riE 
solid mcls. J'^artliEjTto tlir s^aMli. In South .Vmeric'a. 

I he hinnerly pn id active area nf ihi' Enca Empiir 
is sEswvIy wastitig away- To^Liy, wlaai stn^n from 
ihe air* it.'i pakinaiketl jfurfuee often isnggeitls 
idElunljcm by a horrible skin cJisciise. lliis grim 
list nf itreas suffiting frtkiTi serines se> 1] ernshm 
touki l>c exteTitleil to im.lndr inaikV other COiin- 
trii'S Elf tlie Western Uemisphere* sauthem and 
castein EurojH:, and den-sely populated pnirts of 
Asia. 

That "all fh-sh is gra.^s*^ is jis true twliiy as in 
ihe past, tor the fEWkri man cats t'omes from the 
sEiil- Even tlupugh we muy some day .sulislitiitc 
pills for bread eitkI jrH%n, we shall still lie de- 
[K'lideiit on the jEiirfiiot” layers of flu* i-arth. Yi't. 
ih niany parts of I he wxithl, va.-rt tr.iets oE form^ 
iTly priitiiictive liitf] havi^ li^-pii ji^^rtniMeil to 
Ijecxjirue nriir-dpst-rEs. with (heir present iiihahi- 
lants hving kEialiT slum e'nndiliuus, When tdod 
.shortages devt^lnp a.^ a rt-siill nf vi'iirtime ilE^hkCa- 
(ions, eveti guvefrimciffs may err iri crieoiiriiging 
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or i'Vtrn prussure in huUice an inltfnsi- 

tiL^d nl tilt: land vvIllc-K sipt-L-cl^ its irltrslruirUoiu 
Stimly bii( NiinOy nnr soilsi arv dis;ip|)cstnng^ 
we have tnude btu sliglil pmg^L-ss in tiwekiitg 
tlte pnx^ess. Vet IkiIIi pijiuLition yjid needs cnn- 
Li[iLir to inerc-asL-. De^ipiti: die.w wc siilt 

inueli of onr gTiissIniid; we persist in 
using our rivers hs sumps; we ure gettuig tkirsllcr 
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nnd ihir^tier. Further^ we cn-nlinue to depend too 
much un the mle-of-thnnib inethiHls of die *"pnic- 
Uvdl nr niirl hinniT" iridier than iipnci die advice 
of skilled Lmdoise tcx-duilciiO^. Inevitulily, wo 
□Ircbidy pay (lie penalty in clecresiseil per acre 
yields and, unless we mecjd our ways, the future 
will bi> disETia! hidi.'Jtd^ hif certain disa_sler will 
over lake us. 


(QUESTIONS a: 

1. Conipiirc iTie effects of ngrlt-uhunr in ftSiertng 
tlie nalunil LTivinpniueiU with tlin^Je pnidiarcl Iw 
luioi's rilln-r reoinHiiie uelfi^ ltEp-^ hjwd itti diret t 
utUlr/ULlIun cd iLe luSvIs ul tile phy^k-ul eUvlfuQ^ 
llUThL 

2. Why dtiffl de^trLiclInn of (he native ^ egetalinn 
m%iT mt\ tlie >u1yHtilntiei4 of cnlti^aU'd crops 
ti-tid 111 liM-Tease rapidity oF rnovff and soil tiro- 
Hjon? 

ij, ^Vhu.t are t!ie two ngenMies whieli produce soil 
ertisMJii? WluiE nrc the two lypes prrjdtic*^d liy 
okiiTiirig w^ater? WVileli om: of the two iy[Wi pm- 
dtitixl hy rnnning water is more iinpjrtant and 
Hirkpiis fn onr agricnltimil areas? Wh)-? 
iVhy tliM^s gullying nrtlLuarily nttnwt mure ut- 
n-nHEHt tlnni slineE ermiEm? 

4^ 111 w init pLirtJi oi tile Unitefi Stales is soil rroskin 
most juriions? Why? In what puns of the United 
Slides fs soil emsinn relillvety utiitnpittu.tit? 
Why? Wiiat fraeiimi of ihe United SliOes has 
I nans nffivti-tl ad\ er!iely hy i«jit ercMiim? 

5. \Vhv is n I IK iff Sts rapid in the Soiilh? Heuv does 
tile U^iiutEkiral S^'TaotU cind agrirnlltifal pmetiee 
Jn die K^uitli lo irirt'ri'iikao i^oit cm^iEin? 

fS. In what purts of the UuLled Slulrs is wind etrr- 
skin unrairEant ui reuiovlng im> 1I? What uses uf 
tlit^ \mt\ in this ti4irl of the CTjuntry' Imvc cniucd 
ti grc-4t liicrtna? io sqil misinn? U the iruptrtaiiec 

SELECTED 

Beniiiel:t, IF. IF.^ Soi? Crittjf£*rL'a'/^eH* McCmw-FFitl 
IliNik Ciiiiip<ii]y^ Ine., Xew Yorkj Oiia|)$. 

1-IV. 

"file tide this ImhiV indJeiLl«*Sl the suhttvt m.it'^ 
tiu Ireiktoi]. Vhe topies ctivertul in ifiti efi.Lpters ^ug-^ 
for iCiiding :lit; the prolilimi in tln^ United 
Stjit£-s; erosion cmd civiliitataon; iL^iilh cit eniS-ton; 
anti pTiikL-l|itf^, pnx'Hrf^'H^^ and typi^ nf rirmion, one 
L'liapler heing di?i'oled In eweh. TIils reFcfence af¬ 
fords die timst mTn I JioEi I'qmprolk.Tisive treiitment 
of soil irToilou aVpiIablc in our Lnguiige. 
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nf ^ind I'Hisinn inerenJiing or decreasing? Wliy? 

tp Why lias soil omwon irH.rcii.H'd in the dr cr p^irU 
nf llie UnilfaJ SlaieM wJth Izicreabe uf wtllenlcnl^ 
niid pariknlorly with dn? introdneliou ol dry 
farmickg? 

H. I low great is the Financfat loss from mil emsi-in 
in tlic United Sliite^!? Why may llw ffnan^rial loss 
Irnni acveleralt-d erosJou exceed the value of tlie 
Imd? 

9^. 1 low dc^ xiiil emsItiEk Liflect the use of onr rivers? 
Wluif nseft arc alTi¥lt?d? Slate die detrimental 
effecls of accelerated ernainn cm each use, 
lO. lloWi’ nlEiy E^bjeclfoualile M>il enifiirHi he checked? 
Wiml H nteant hy c'fintimr plowing? By lilrip 
ctLijJpinig? By mndifled (orToeing? By ha^rin f ar¬ 
rowing? FFow clne^eaeli oisiid in dweifing ^.ifijec- 
tionahle erosion? 

IL Is soil erosioTi confined lo lli& United Stites? [f 
not. yvhtm did it hegi]> in other purls of tlie 
world? llivs^' do We know thiSh? to wliat Jhirh of 
Europe is 30il eJosioli JlioSt ^eritiuS? W'hv? 1^ 
iumI ertufon EinporlaFit ui Lutin Anicrica? XVlune? 
IS, Dth^ M.^nouS Suil iToskm occur in Dneutal areitr? 
Whi^? I low cerloiu ir the pfofileni tluae? In 
siisat part uf China Is soil erui^iotk uii3St ^*^riotn? 
Why? M'hy is tfuf llwxuig llo sometliups known 
as thfi "Yellow Hher'? Tlie “River of Sorrijwa"? 


FIE FERE NCES 

l^irilivc, E. A.^ and V\'hitalcc?T, J. R„ Ouf Ktliufti! Re- 
Aoiircvi flud TfiHf CtH^scrvntion^ Jdiii Wilcv and 
Sruis» hic., Xew York. |ft!iBp Ctfmps. IV^ and Vi. 

Theehaplcfs siiggeslid for reading iu tids ivtefni 
riTcfenc’e afe CoEiceruc'd with soil enisiFiti nlld Jls 
prcwt-tilicm: and the utfli^atikm arid iiarwn atkm of 
nor arid anij mMn lurid laiwls. Tre5itmi:lil of these 
tapirs iii IhiIIi iiift^eKlIng and relallvely «unpfehcn- 
sfve lU thii well urgannLctl iiud liiuely conildcra- 
tion of eifeetive use of oiir natural resources. 


PAJtr FOUR. ELEMENTS OF THE PHYSICAL Oli NATERAL 

EXVmONMENT 


Chapter Eleven 

CLIMATIC ELEMENTS: SUNSHINE AND TEMPERATURE 


P&puliiiron and Emuronmiiit. Populjilioii is. 
T]i?rnmlly cilhave average in art-ias uf 

ijiltiiral ijppcjrliiijity* wivere iititiiil at- 

traction W.is bcini enhanc'ed hy hinnuci jictisitics; 
Jiparsi* whiLTe c^rig;inMl upportmiity w as liiiiitcdL 
and time anti progress have not allrrrd possi- 
hilUk^ inatcnally. Iiiitiat at tract liin resulted from 
difli-reiit fjf cliiiiatcp fautia. flora, 

lopngraphy, and otht^r cnvircmincTital fjieliirst 
which jiQiirth^d vamng clegTtM:s nf opptit1t4itity 
and in a ikgriw vafitiltle with iht* stage of flL-^ 
veInpiiu-Jil of fonn. "^Vhercver he liics ititruiled tiis 
activities, siilrsefpierit clkaiige !i,ei tiul onlv nitMli- 
lied the orIgiti.il valite ui indkiEhutl factors ul llie 
envirourriiTiit. Inii likewise (heir ttjti rreiffxlifin.v/iip^ 
nrul the madriued value of alt. To thi.^ tckniswing 
disinissioo of fhr limiting elfet^,'i of enniromnentt 
hou cviT^ indivichiiil hLctors will he considered 
sr-panitE'ly for prai lieul reasons, despite l)ic hict 
thry normiiilly operate in ei^mhiinitioii, lujt 
singly, 

C/fiPiff/e ttm( Life Fornix. Climute affects the 
range nf Ixitli i li nients of (he iiiitivd vc^crnliEin 
mjt] eid(iv!itec{ itOjw, plniiit stnictufr iUid hahlt.^ 
Otwl (he losuriiinre of ptant gnnsih. Where siiJR- 
cieiitly repressi\‘e, vwn deserts niay result; 
eflln“r tin' tlry dcSeris of the lower latitudes or 
those of snow and ire of I lie pduj rej^otis. Ani- 
m:d life ts .ifTeetetl simtlarly uitli respect to 
ttlnge of species, apjjeariLifcee and lialiits. and 
nlnindanc'e. Thi'^a: im plants and animals 

iihfliii'iice loan’s idistrilnition^ aetivitfes. am! com- 
Inrt. both tlireelly nod irnlircetly, in a rh^gtee 
vaiying with his stage ol deirtopment. 'Uic 
climatic faclnr.v prf>dni-jng these results arc? snn- 
hght. tetiJp-f;itorr. mnistnre tsuirliiioTis, and 
winfL«. particnliirly as tia* hisl Liffec-t$ ]ireeipifa- 
Uoii. 

Strrdfg^il ood ffj Froic/fon. Sunlight is neces- 


i:irv for the fuiiLiiciiong of life proL't^siw t\f all 
gret?n plant;; for, ivitlieut It, tiujy are utoihlv to 
ultlisu.? the raw loateriuls, water ;tiid eurlHui 
dioxide, lo mjike sugar, which h Jiiter tramforfified 
into ;^ijireh aEiil other phint foudit. Tie tuliulo- 
lioii below shows the rebtion of sunllglit io l\m 

Fiictorij; Crtvn pliint 
Rdu.: Malfrkih; CLirlh>n dittxide ^nd water 
Fijiccf,- Simllght 

Miiiirtfi^t'Utn^d ptutluci: Sugar 
Fhj-prmhtcii Oxygen 

prfjct'ss nf pliotijsyiitlwsis, or "inaniifaetnrc” of 
sugLkT by pLuits, Tljc pL«ot fmiictioiijf somt-wliiil 
like a factory, using carLmii dioxide obtained from 
the air und water froio the soil to produce sugar, 
with surplus my gen a by-pnjdiicl. Tu$ process 
take^ [date largely in ihe lea^ex. Power is xup- 
pllei! by snip light: tlu-rcfotc (Ik pLmt factory 
‘'optTiites' or produces sugar only during (he 
i.laytin>e and TTuvst lupiLlly (luring that pnut of thy 
daytinui when the s:i3u is shining hrightlv. 

This sii ^r nr Pither pi not frKKl h used bv the 
plant to prnmok' vegelahve gntwth and for stor¬ 
age hi s«:dA, udiich coEisist cssiniluillv of an em- 
hryo and a food snpply, the hitter to serve until 
livif and root systfUTCf which dtaw' upon tlie nar 
and ^Jil are pi Th'ctp^h If I he snn not shine 
brightly. If I tic or no .Ktigar is tnnde; vegetative 
growth is elK-rked; and seeds do not Id] not 
properly. JJjfFerent plants, it is I fine varv in tht^ir 
light rerpain merits, hnt llie bet (hat many do not 
thrift? and some may lwtii die lo the shade indi« 
cates fhil sunlight fs rieeessnrv^ for ihpir growtlu 
The strcHl, or its c^piivnlenl from the standpoint 
nf TP profliidng Ihe phint. b a device perfected 
tfi tide over a pTiod unfavorable for growth 
b^Tinw* of tnw lemiHuaturc at precipflatioji de- 
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FiRr 7S, Th is mnp shows | h (? pcrTfrntapto of llie- po^sihlt: tionrs of iFunshiinr for I In? Unilrd Stah^ 

cliiHn^ JijJiL-, July, uti^ Au|* 0 !it, FiiT pjiaiinile, if thi« ilLU-IJght p^r^iKl ill r3iiic-4;^i3 on a gii i^n fluriug iitiy fUlti 
of tlifoO h 15 3ii[iurii in Ic'iiHlli, tlirro will \yp TO ptir izt.-ikt of uoiinr^ or 10-5 liorEfS;, of i^Linsliiiao 

ihL'fo on tlwt (iiit. (Afior lhL=: A^lu? of AnwTitan Agritullure.) 


flciunL'v. It Isk ihcroloro, a resting stage in tta- Itfir 

history of tliu plant sp(?cseis. Tii perfcirTri fts fiuiC'*" 

Uonj fcHxl jnoit be stored hi tlw “seetL"' wlKTe it 

will bo avuJinble svhen ci‘tndjtliiiLs for grcni tb lire 

lignin favorable- I'nless there is $y|!iCTi:id ,sori- 

slkine^ hiHvrver, flu's is iinj^cassihle, For mao^ tho 

seed or its equivLiIent aEnrtls a large purl nf his 

forttl supply, B«t, \i bon it Jscloiiil)v plurtosytdhe- 

sis is eliecked and Seeds do not fill nisi ptuperlyi 

errtp yklds are decreased' and man is affecU'^l 

adverselv* 

* 

BuuUght aud A^ticukure^ Tlu^ perLentiige of 
tb(! possible hours of siimshine ufTia’ts agricoltgitF 
m txvo ways: (J) by limitiog ibe nuinlier of trnps 
sviuchcan bc|pro\vo profitjibly^uiici f2) liy affect¬ 
ing the yicirk of crops gruvern 'Hk- first of these 
t^'o edects foliofrom the fact that crops have 
different soojiliioe requirements- Ihifortiiimtelyp 
tlujse x\hich can be grown to ndvantage In areas 
Viiih aiiich diirk, cltJudyM'Cather arc those wlileh 
are k'ss profitable^ hir example, hay and oats. 
Thert'ftirc the agricultural desirLilHlity of an area 
is dem^asi-d Uy a low percHmlnge of tlio ixniiiible 


Jicnirs of sunshine. The sesitsnd «'irtH2t* thiit on 
kiilueuces profits directlyr Tlnis the 
amount of snodiiTic liediraes an important factor 
III ^k'tcrmining flje relative agricnltimd dcsir- 
ability nf areiis. 

IViN/ifTitffnrc Distribution. Air loEnpcrniiiireSi^ 
i^vhu’h lULike human life pM^ssifde on t!ie ciirtbs 
SI I rl ace, o^ lt tTcim injco^ution, or T^xposure to 
die rays ol tbe si in ' Since the ainoont nf beat 
ri“<^vive-l frntii ibe sun varies with Initb latitude 
and tile ternpi-raiures dilirr from pLice 

to place and clunge fmin time In time in I he 
saJiti! placCr [Ftir an espiali.itlon of the cruise nf 
lliis> see Chap. XL\'III.) 'Hiey also differ at a 
given pl.nre tinting the day. priiici[i[ilfy Ix^ause 
of viiiiiitioij In the vefticiility td ilic sni/s rays: 
jind likewise at a give'll time in the siitne latitude^ 
for hind lH)th heats iind cools more rapidly dian 
water. TluiSt wfien taopt^ratnre dkstriluitifm is 
plnltiril *.m a map hy means nf biiitlHu^ms, lines so 
drawn tbit all punts nn each have tfie ^mie ti^rn^ 
pceaiiire, tbe^ isolhi'tms di-parl from tlicir appms- 
imattdy east-ivesl padls ovcf the oceaus anfl la-nd 
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ELEMENTS OF THE NATUKAL EN\ IRONMENT 



Flp. 79. Till* fnMt-free iieii$ofi or the crop fM-ajHin. fmif year* otit of fivi-, f After iTid 

AH-th i>f AfiM.-Ht.'QfL A^culsuir, J- 


citlitT north or ovtir tliu Lint!, oflt'n rntUer 

sbrtTpIy* Further* isothirrms over ihe oceans vary 
in lf>L-Jitfnn at different times of the year only 
^A'fll'iin niirmiv tiruits, whereas sej.$c>niil tempera¬ 
ture cfiuti^e over the liind during the year causes 
thc-iTi tu shif! iinrth jind sfudh for Lstusitferahla 
ilistiinces. This varits:! distril >tttJn>ri fd tempf^m- 
lures causes ihc earth s surface to diUt-r Ui hnhit' 
alohty from place tu place. 

Lmv T*^ttipvristiiref and Phmh. When the tfTo- 
Tiitore fulls sulficieiiEjy, herhiiceous plants are 
^‘t>mTnnnly killril, though die (fefiidte chaiigo 
u hft li produces this rr“sult h a[jpLLreTit1y still in 
ili?tp[itc amonsr hfologiNls, Tlie etiut tmipindiire 
at vi^hirh kiJflng will oernr ^'iiries with ImiiIi tlio 
.s-pecie^f nf plant and the season, hiit^ on the a vet' 
age. It h nlMJiEl the freesdng point of water, 

Willi some plants, hnwi’viT, ft may Ix:^ Imver, and 
it lilrwi.se Aiuii-^ from time to lime for a given 
pkint species. Diiritig the sitnamer, fnr example, 
a sTiddcii dmp of lemperatiirr to -F* Is firdi- 
rijirily uiorr disastroits tluin the gradual Imvmng 
to the same poitU wtiirh occurs In Ehe fnlL Appar' 
enlly rtu^ plant Is able to make an adjtistrrivnt tn 
small mid {trcidnal lempeninire change* to ,12 F,, 


or tw-on slightly liclow* hut not to th^iw which 
are Tiuth great and sndtlem This fact is of ilg- 
nifieuiK'e in that it JAfccts it^gfniud agrfcnllurjJ 
desirufnlity, 

Fmsf urui the Frost-fr^e Scewon. Tlie pi^riiwl 
hetween the last killing frost in the spring and ihe 
first Inlling frost in the full is kno^m a* Hhc "foist- 
free” Season. Ils length i* hnpnrtaiit in [hat it bt 
one of the fevetors determining ^vlmt emps cun 
grown to udvontage in a given nrea, A short 
frosl-fn^e w-jisun k iilwiivs a haridic^ip, fur only 
u fciiV amps carj Ijc genwri jmtl mate ret! in iho 
tune avaiSjilile; a Imig fmsbfri^c ^asou k on ad^ 
vanlape hecuuse it iticreases the ninnlxT of cmps, 
mid purticnhifly ihe mimhef of pmfifuhle ctt)|k, 
which cun growTi ^%-|i]ioeiI nirdiie risk of frnst 
damage. Further* llic greairr diversity nf crops 
possthlc lends to make agricuittuu more nnifti. 
aide. ^ 

In pliinning ftgriciiltiiruf prEKlucbun for anv 
glvm area, it k ntx-ir.swy to take iiilo account mit 
iHily the a^-eruge length'of die frost-free season, 
hut the mtlrnmt of dcpartun- from (his average as 
welL In uTFas where this depurEnre h frerpicijt 
and great, thi? length of the availalile frost-free 
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SUN'SlJiNE and TEMI'EHATURE 


T^U^CRATfclRt UTT<JtHC1r 
QgfliN^ ^Jic^T-Ft*E£ 

^a*r IS tMTt 

Muwtn 


F"ic;. TtnTil^t'fjilliin'' eii ihe^ Unkcd Jiiriil^ lliu liVETiigc? frci^t-frrL'' ?iciLH?ii^ mi Eliic lU- 

^I41II|iEKi|} x\i»i [iLuht gnhWtJi »Eir|K uE -1U"F. Uk4p, tike tujjEiberi AlHiivkii*' Ititi[x<r4ilLire clflL'k'kHii!^ reprt^ 

jiCTil hiincEroc^, Tlit^ripforc llie EtMTk[M:rJiniTe cHicif^ni. y Bt M 111111^4poh^ ^vcnild tx? 4 rJ 0 ; ibsit at !>u.ii Ditgu would bo 
SOO, yr gffiiL (Allur UvSngstuu luiil iilLn*ie.) 


st*"ij5nn is tniiterinllv” in whifTt- the 

ciefjiirtunr U slight mi\ n'biivtrly iidrcE|HiLtil. tin- 
t'iiciirhve and the iivc-Tiige Inkst-frtH.' seasnrrs lift* 
c-^c-EiEk4illy till’ biter 

art* iimre ^lesirahltv ej-eIilt Iniing 

eqiuilly iii^ oriiljlL^ in dL-terniinlng the uviLELibiLlty 
E>^ Liny Eirt^a ftir ihe prEwIi.ieti[ni iti ei given ^Tnp^ it 
(SctistoiiKirv tn cGn;sider the etft'^’live length a\ the 
fro-vtdfee scm^: 3 |i i\s hi k-ngih in IcJiir-IiEibji nr 
idtkD'tenths f)i the yestrs r^ither ihnii the rtvcr.^gCp 
w'hiL-h EiiHV niisrepmaieiU the |yrjctiiuble length 
grnitlv where departure tnpin Elie average is txin- 
^^i^ierahli' Aud Irequetit. 

Tnrtifrmtum Effirirnn/. I'lirTiigb pbnt^ are nnl 
k filed hy Inw teni|reratijres, esxrpt id fR^rKiiig nr 
fx4im% jiliinE grmvtJL itcqii& ccuisiiJerahly sitinve 
R, nn I he niv'tT.igi' at 4<l w^tl l k lU* parti ires 

hem I hat k-niju^rLiEiire viLryniig wllh I he plant 
speejfs. At tt^rnperahirei lH.“hvwn 32"^ F. uTid 
4E)"F., therefure. plants bet'otne dnrraant^ or 
growth wasei- I'nr ibEs rinettni, the clfeetivi'tieis 
id temperutvires In prninntjiig [ilaiit ^nwtli diir- 
iiig Ehe frosldn.-e sensoij varies wiEh ihe mimlicT 
of days they rise above -10 F,, anil llu' amiiMiit of 


rise sibtne ilmt [aiitiL Tlnis K'rti areas may have 
frost-free seasEiTis nf tlie same, leiigtli, yel ilider 
greatly in agrieulluiai de.'ilralality f^ciaiuse of 
differenci's in temjwrarure eiKdeiiey, 

Tvmpfniiuri S mid Ani/iidb. Where wire 
lers lire Iwig 111 id eold, some wEirrn-btuoded ani- 
inalsn sueh as bears and bats, and all ei^liMilcMXled 
aikimab like fnsgs, hwidsv and snakes^ lidx-niuEe. 
Tliey seleet aoine sheltered retreat anib 
dormant almost to t|ie |KiiTit of death, brcatfie 
vury slowly^ sometime!; iii^t more tlam nine or leu 
limes an hoiir^ lliiis they are alile tt> live ftir 
months on dve store of lat aLTumiibttrd <hiring 
I he preceding •summer aiul full. tXher animals 
wbieh do not bil^cmate^ as well lei inLEiiy hiritsp 
migrate witli the chujigirig st>^j;tsons in nrder to 
esKL^x? luvv teiilpt'rEitiires. lk>me of the birtls of 
die Arctie, for exaiiipUv shift la Imver latitudes 
in Ehe kite fall and i>aek to the Arctic bi early 
spring. Others move south, even into the Souths 
em iremisphere, £11 our fall, utieI kick again in 
our spntig. Migration of the animals, for eJUanpb 
Ehosc of the caribaiu are for s^hortcr distances- 
Among the aiiimiils w^bieh remain throughoLiE the 

















ELEMEKTS OF THE NATURAL ENVIRONMENT 


Its 

tc,Tr fn an aron ck^irjctcrized hv ^LMt ai^muil 
ti'nipcraliirc many <'luini:« llioircfi^sis ^vith 

die !tea!icms. T\u% i.^ partly as a prottrcHon a^ars?Tt 
enemiciii but gi'iivratly lo ulfonl pmCi^liuii ugaiiist 
CctM as vteli. 

Ltna Tf'mfK^miurrDi mid Man, llierc fs tin part 
eurlii'^ land stiriaeif viiik'li is uninhabittMi 
lieeause cft low ^viriief tL-mpi raiiiirc^, fs>r uiiin Itaai 
tiMfiied biav til \4itli Mielj ^Jidavonible dm- 

dtlunis, TiuTidnre thi^ lingtli id siixiin^er and 
k'lnperahires ol llu: ;«i]inii3LT inniillis afe of 
mip^rlanev in aJlectinc|: the haliiHiibiUty of a ri> 
g^ion than tetripiTiLliire^ i>f I In: aAd nmtitits. Tliu.s 

[}a<sple live tH ^ erkbuvai3.skn In Siljeria. ■^vhiTe tfie 
aveFiife J.'iP3iijir\' tempL-ratiire h — 5S.2 F. and 
vvfirre the kxn^^ rainrt! his iiillen sus Inw ;is 
“9S.0 1\ Bv ^'t3utr4ist, inaiiv areas in the Ajctic 
with much hi^ticr inter lemiX'ratiifL'H are un^ 
hilkLihjrec] liceaOM' of loci short and Xoq cold sum¬ 
mers. Even though some of these s^‘rv' told areas 
are inhahiteih thi4r line tetiipernturrs ikiultiply 
liki.'^imdilniks nf eisistcti*,^’' atid cnn^tiliite a sefloiw 
hand leap. 

/.tna Trmpcttituf^i^ mni S^iih, I'Ijo rIFeets of 
low tempera Kurils i.hj Soils are in general benefi¬ 
cial. Mineral sjjIIs art? hjrini^l in large part l>y the 
?ficchiikni,-£iit and eheEnlea] weatla^ringof xmM ma-^ 
liTiaL hrci^^fiig ani! ^iLt^inipaiiying expansinn of 
^vaier hi the joint and t^c^dding pLme.s. or brgcr 
n^xnnngs. and in the pure spates Ix-'t^’^een the 
iiiinerat grains in the ftpparently solid rtxlin force 
tbi' larg[:r itagmi nts ap:irl and WcMkctJ tbr Ihpndi 
bitldtng tfii- MTiallef grains iogelhcr* This Ifag- 
nientatinii, valnaldi* in soil inrn]iitiiin+ al!M> uith 
c-hejttieal MejuluTiiig by Itit reasing thg- surface 
eJtjK>M'd tu attack, thMogh not (im“i5:iTily in nn 
cxlcjit to danpcTiiiate for the slc>^\Hng cjovin of 
siich action by low ti:Eihperatores. Alternate frecif- 
iTig and thawing also leave lh\j soil liMPse, njjca, 
and pirniis, (hereby inkpraA'ing c^rsditioos for 
plant growth. Tfie iarmer deserilics this loosening 
^ ffi-'et S?y saying tliLit the [^inind "heavE^s" in the 
spring w'lirn the fn^si oiil, ihmigik bra^iEig 
aetually iK'nirn^l at the time of fn^eving, when 
e?tpa Hill in i xa.' ni r^^l. 

Mo>%l mha-ral jupiE enntain n considerable per- 
cfmlage of orguole materUd, derivc'd frtJin plant 
resklneSr It ibiis vihjeb jEiip;nis the Idsielc color 
sii cumiiion in the soils of hitcrmediate lubtndes^ 
wfmrc Icnv tcniperalnres check decay and de- 
compa^Ci'd pLint remain} aro avuilablc for feicnr- 
pciration in the muI. Tltp presence uf this materiat 


is lieneficial in o v^irietv of wavs winch will Ik^ 
" " 

Cffljsjdcn'd in a later chapter. 

Loiv tcmpcnitiircs also cheek Icacdiing or loss 
of soluble soil mineral which ure used !>y plants. 
Where it is wann thronglmnt the year and miti- 
tall is itlniTulaitt^ itiovetnent of water in the soil 
arid hj*is of theAc solnbk- minerals is conlinuons. 
thi the other liikiid, where teinpiTatiires fall to 
Irer/Jiig or Ix-low ht loikg |X:tjinE of tiTne. tlk‘ 
prfx%!iai: is intETnipted and the soluble miiierab 
Lire retained lor use^ by pkknts diifiiig their season 
of gTEjwilc ixnv temperatures aE.i tMiiser\^e soil 
oujlstiiri? by deereastng cva|HjrLEti[iik. ai^d they 
clu-'clc ert^sioiL which eatinol tKXMT wbetj ihe 
groLiEHl is (rozen llocI is decreased at olhcir titix^s 
by hiosenin g f>l I he stsil lis a rrsnit of frost actioi]. 
Ileiicc soil erosion is uomially less S4?vcre in areas 
s^ith long cold winter* tlmn jsk those' regions 
where it is wurtn thronglaint the year, except as 
ntluT factors favipiirkg soil removal may offset the 
effwts of low' tcmpL-rattircfC. 

rivpi^a'r£rirj/f .t and Fhmts, Atiinmi% Man. 
find Snih. high texupi-ratiires throughout 

the ve-MTh pliiiLl growth will be Inxurhint and llii^e 
will Ijc no rnslJEig ptThKJ im^xiSL'd by eUniate, if 
rLiinfall is ample kind its distribiitioE] is favorable. 
AriEnnils will neither hila'rriate iior mi grate for, 
with ctmstant tsigb tcinpcTatore and odienvise 
fav-orablc cDiidktions, such mowiniinT is not oeoei- 
Siiry. Nor w ill lliey chkinge their coiits if tempeia- 
tnre^ vary hnt slightly and other signlfieatit 
thaikge is lucking. In view of the fact tfial it is not 
neev-vvary to [artn ide Ligalnst a etdd ."season, life is 
innch simplified for Ixitli the atriniaE and man in 
many resjXHrts. 

On the bjiiis of high li'mperatnrc's alone, tio 
part of I he cartli^s land surface is ikiiitjlialntabk* 
or lniir]hLibit.t'LL At Tmiriu, AiizoEia. Unnpt'ratiirLvs 
I 1 US 10 exeet^ded I 0 (V F. in the heat of the duv for 
HO fOTiscc^iitive daw** escepl kn oiin irp Death 
^ [kficy, Cali Ion kia, si maxiiiiiiru lemperalnrc of 
l- 3 'l F, I IMS licc'n recrkrdiHl- at AzL/.a, 3 S miles 
.vpoth of 1 ’ripoll OTIC of 136.-1 F., the liighest day 
lcnipti*ktijrv E>l record, yet man can and dtHfs live 
in idl ll le^^e pliifti}. 

Si>i]A, iKm^iwtT, are afTet'ted nclvcrsely Sn wxdl- 
waterei] jkreai by emiti]iutpn>Iy higli irmpeiatnrc^ 
They tend to W kirtl ami Ci>mpLket In (he abM-nitv 
iA lufrivTiing by lixi^t aelicifii ituj an^ lack i rig iu 
lErganic mattrriiiL fE>r decay ueiAirs tlmnighEmt 
the vear; and they are baElty leaclkvEl mid higlily 
ox];dl>!eiL They are, ibcrefore, les? desirable oil 


suNsfnxi: and temi’ehatuke 


Ilf) 



KiSii Piil. A cJtfus Oft.luird tyt* ah ^illuvuil futi, Lintl Nimi cil iiiatrriii] dt'iwHSlk^ by waiter, at ibc 

fnfit of the OnjlSl in tlM^ hi,U'k^irok!iicl. in iht? v^Ui-v of llie Suiitu IliviT* eastern Wmllifn CuntHy, 

Cqhlnmhn When U^nipi^mlnrL-i t!ir uir^ it iin\i, ijnViH tif tbn (an urfcd ilceyinuhiti-^ jn eln- 

t!eprf?{s.loti iaeiir llie riviT. IbeTc, friK^t^aro Uxt triifiiiA^ni eo nllow ysv ai tlnr luntl fnt Nute tbi- fiswi f 

|[ei]il uf pLntiFig Hkii llie ^\‘hEtU iiunriii ibe lei. el ludnw wliieh eIii- (rml bs;r/^r(1 Ibt^ninfirs enmidfinibU’ 


lliL* iiv'ersige than the soils ot iiilermedijitt* iidi- 
tviid ihv In^iiTiiiid vcg^'tnlinii tbi-y oEteii 
siippfirf is it Ti'^ponse tn climate, hid ?snj] ferUlity. 

Cwp^^ ftttil I 'rosi. Most trops oi I he Ingber 
Altitudes Hire Lhiiinnds. pointed IjEu enough in (he 
spring so iW,ii (ttisI dofiger is slight. «it. if hill 
phinU'dr iSicy do not rejicli n stagi' u( gniwlh dnt- 
ing v^'hicb frosts are detrifnental until the risk ttf 
killing frost is neghgilile. It.irirnst (Kt-isrs in the 
stiEimier nr early cntiiigli hi the tHill %o that ordi- 
i nirily I here is Ulicsvjse no damage lo the tTi>p 
from lrQ?tl rtt ihnt seEisOflK 

With garden erops particnliirly snsrcptilih^ U* 
frfjsl diiniage. luneever* nml with orrh^ml and 
other fruit emps s^■h^ch are pirmiimls, ■s|Kein] 
prpennlfiitis Eire nfEc-ii taken tn mininifia' iir pri'- 
vent frost danger. Tliesi- fall into Xvjo geniiral 
ebsses; [ 1 ) eliEiicx' of a liK-atinn ^aiL^h as to idimi- 
(late, E>r at lisiisl iWreiise, (he j^iroKiIjnity el Frost: 
anil in) spt^chil mcostireii for tlu- pfeeinitioTi isf 
lros( ocLiirrence. 

'fliete are two tv[iii’S ri liLtiv^'ly lonsldree 
Intuit ioEJs suitnhte Enr efijnpnereial orchiinls, In 


luhlitioii lo fpur in ii latitude krtv enfuigh s<> tha? 
Iroiits are oitlier in frequent iir nnknowi]. The firsS 
of ihese is on a slope; tlie s^x^cnid h near si laks^ or 
hndy of Infill wi*tiT of .ipprei'udib^ size. On 
slnp-^, ftsps( rLmgrr is din rt ased by air draituge* 
wliieh results from the fact llml, as air tawds. its 
W'eigbt per unit of sxihnne uicreases. llicrefore, 
4IS it flails, fl ffinvs ifown slnp*^ ami aia:Liniiiliiti^ 
In depressions. Tims, thiringthe night oriiny ixdd 
sp'lt oF Efie -Spring or f.ill wlien frosts (hrenEen. 
die Eur whieh t'<atins In cotitaet with the orehariLs 
pLinted on shapes randy ilmps to .r tennKTaliire 
of dfl'F., llinogh Im^livv frnstji may otTi^ir in the 
dcpn^siiins into wdheh Ehe cold air iltiiins, l'>Eist 
proEectir>Ei is likeivise aflonled liy lak<^ and oEher 
fmiliev of fresh s%‘aler, iK-etiusa' waler iKitti alo 
arnl lost^ heat slowly, lo the spniig. tliere- 
ftsre, ilie laki‘ waters, 1*00U'd during tht' |>reced.ing 
ujjitt'T rrjonllis. wami slowly, thi>ruliy keeping 
Eeioperritn FI'S fo'i'f the near-In' Tajjtl low, 'lliis rt*- 
tarcls blnssoiniTii:; of fmiE tn^s imtil I he d.iiiger 
nf frost is pLtst and thiis prexents frost daiitage. 
hi the fall, the lake w'ateis retELin tiudr heat, prO' 
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r enting Ityw trtnpcratiiri'S and frost near I he 
sln^rrs. Tlie it will be noteik fmictiqiL'S diflliT- 
t'lilly io thi! spring nod full in prev'eoliiig fri>st 
dumuge. In the it does not previ'Ut frosty 

Imt retardjs lilosscnning, Vihic-h prewils frost 
in the hilK it prevents/rdj.ttr, 

C^ifdrn and fruit Crapj dntf Thi'ir PtQh^rfkm 
frmn Frotf. Jll c^asc frtHl impeiiiLt* despite cure in 
selection nf the area of pLiiitiiig, it and its ilamage 
iday 1 h? preventi^d by: (I) checking 

mdJaiif»n or lass oi heult or (2) inoitituliillig Hmi- 
piTahinrs uImivo freezing by beutfug the air. 


Radiation may be cheeked 1>y n cover of sarm^ 
sort, which prcstfcils h>ss ot heal \nnn the graLiiid 
to an extent tliat fm ^ing U'lnpt^raliires do not 
iX'Cnr siiidrr the cfjver, Ganlcn tTops which hrtng 
in a high return per aero of land uTidcr i^uSHv.i- 
tiou may Ijc prrjtcclecl with pmfit m this maniior+ 
A similihr result may often lie smtred at much less 
expi'Oso hy srr.iljng the gniiind with wiilcr which, 
la*Ciiu5c‘ of its slow losi of heat, tnuy keep ihe soil 
wortu enough s<i ihnt tt^rnperahires in the siirfncc 
kivtTS of flir svjII not drop to 32®F** and frrssl will 
jiot occur. 


A 



§ 



Ftn. A, ftrlallvr flrrKmnli flf inHilitliim fnuTi \ prll™l and (tWkiiie fiF the dun. B. Curve* qf ins». 
hitiEOi and radiation for a ^i4dnjtit pirriod. witti ^utirist^ at fi a-m. and sunsci at fi e.M. 
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D^mngin^ frrst t:(lrc\son rrrchLLrLl^, pfo- 

by ctiv^rs is tsbUmiHly iiiipfiidicubltv m^y 
lx- prtrveiitLitl by biiilLfiEij^ Hres and 
dnis raising uir EtMupt-mtiifcs stilfiu-iutilly to prts 
ycni Irost oix^urToiice. lii tire ciLrus artliiiriJai of 
anti tlilii is l>v 

t\\x- list of sitiLL^Igc pots, wliiL^li bitmCTiido oil ;iiu1 
product? Lh doEisc STiiokcr* Tlifs bbcikfcrr of sinokL’ 
proliulity mdiLitioii to soinecxtL'nt, thE'Migb 

iJie nutTc important Irencficial cifi?ct is the higher 
ten^peTatiirc resultiJig from hnrnin^ the oil. 

Tx^mfn^rahirc lian^FS. Temperuture nuigos sno 
of two Jypes^ (1) diuly: iind (2) aiiiuiLLl. Daily 
niiige Is the difference Irehvecu the Tnnxlmum and 
minimltm IcTopctalures for the 24-hour perintl of 
a day; iiiiiinai the diEerentc Urhveen ihr tem¬ 
pera inre^ nf ihe vv^irtnest aitd eoldeiit moiittu of 
o year. Tltese runges^ result from ^-ariutiotj jn the 
anuntjiU of ussolatiofi* or radisiid energy, rcetfiwil 
from the snin diiriEig a 244i:otir period, fn the 
of the daily ranges und during a year> for ihu 
anniiji] tango, plus the quaotifLitivc ndationsliip 
of tlrese imiEJuiits to the rudhition, or loss of lieaL 
by tlio earlh during the^te some periods^ 

Dtiihj Temjfintitirt* trod !t ft fC/focf.s. Tlie 
annouEO; of heat received froio the sun early in 
the moming. when the son's rays Lire %'cry oKiliqoe* 
h oxwedingly smalL It is so sin nil lhat» e%'en for 
some time altiT sutirise, Uw earth actually ri> 
Cci^vs less heat from the sun tliun is lost by 
radiation. So li>ng us Urn coiilinocSK the tempura- 
tttre falls. Hos^'everj as tire sini rises higher in the 
sky, its rays freoirrii;- less uiid less oblique und 
thfir beating pnver inE-trrU'H*^ ctirresp^tiJiiigly, 
unbl Biiidly die amount of hcMt received ;iijd fht: 
amount mdiiitcHl baUlo^^^^■, Tins k the coldest time 
of clay M“liieli, jt will be noleth octurs iJ/fer son* 
rise. Ttiereiiffer, the an'kount of heat received in- 
crcajses np \o u ituximiim ut 12 ok lnck iioon^ sun 
time, wiicn the suirs rays approach xjt reach lire 
vertieal. After this time, 1111011 ^ the amount of heat 
receivetl dt*eirases Eo zero at sunset. Tluuigh ihci 
amount of heat reci'lvod ijt grralesl ut noon, the 
hoi test thtic of day is TuirmaSly laler, thc^ exact 
tinre wurj'fitg with the seawi^n, fcur ihu lenipjfaturo 
must increase us Inng a.s more heut is received 
than h loit. and up In the ttoie when radiatiou 
equals ihc^ jiiiiEumt of treat received 4'!iis ts u^u.illy 
between 2 and 4 P,M. ll.iily range varies grtally 
frEiiu place ti) place. For well wuirred areiis in 
lo\v laritmleS’, csperndly near the rKi^an, it will 
tiormally Ire less ihaci Ml degrers. bi desert fiieus. 


by conlrnst. p.irliciiLirly where aridity is asso* 
ciuted with ctiiisidefablu elcvatiou, temperatures 
may full lu freezing or below at nighty even in the 
tTEjpics, unci rise tn KJfl'^F. or more in tire heut 
of Hir day. Tliis is l>ecause both hearing and 
radiation arc cxlremcty rapid in the clear, dry air 

all desertSj and in t])c thin air at great elcva* 
Lions. 

This daily r^mce of temperature resulting frfim 
the ViU'iablo relaliun Irelwcen llic rates of heating 
and rinhutioa in of great importance to mtm. tor 
it a Reels l iolh his comfort and bsisis fm suppnt. 
C'crlaiis cfttps such 0 .% [jEilahres, U^r example, tiu 
well only iei a reus w'llh cool nights and w arm 
days; oilier^ Hhe csim are grown to frest advan¬ 
tage %vImtc I with clays and nights nre hoi. Thus 
dally range of lempETnUirc affects crop i^sfcnvi^f, 
cTop i/h'/fif, and crop ifualitij. Further^ if bolh 
daVif and njgliLs are hoi, tliEKigb these conditions 
Eire favorable fur corn, lliey arc nnt Cfmdnck'C to 
human coinfE^rt. whereas cfud nights funush stsme 
rcxpJtc from hot day is and enable man to work 
more cffctlively* 

Annna/ Tesnperahtre f^^^rr|^e a rad J^r Effects. 
Annual temp^TEitnre nuigc %'^uries with Ixith lali- 
inde iiiid distance from the crecim. At the erpiatcTr^ 
even ul grerat ck-vatioms. the anmial tctTi|KTaliire 
range may Ire less lhan 1 clegree, rnneb Icj^s ihan 
tire dully range fur tlu- siime [>lnce. This is ^vhy 
night is s^imetiiiics referred In a;& llie ^winter of 
tire iriFpiCjf.^ In Kigher kitihides, especially if fur 
from tlie iktuti, Ure uveragn aimtuil range is 
iroininotily as much as 50, and it may exceed KKl 
degrees. Tlii'se irxlrE'inc leiiqxTalnrc: changes res 
!^n]t from grt^it variutk^n in the umUnE^L of heat 
received at different seasons of ihe year in aU high 
Jilt [tildes^ und lire rapid ht'ufing and radiation 
wdiE^re the regiikiling effect ai the ocean 011 tern- 
peratMTi'S ti kicking. In the Siuire way that the 
coldest part of the day occurs after simrise cmd 
1 I 1 C hottcNl pirt ufter n(H>tn the cokfcsl part of 
the year is sifler I he lime w-hen I he suii^s tay^fr are 
most oblique and the h□lle^il part ufler they aie 
vertical or nawi iiearly vertical, for Itetc again 
tt'inperahires on a certain date or during a given 
sea^n cI<tLq>ciid tici unJy upoii the utnmijit of heat 
receKxK], but ubo on the reiatiEJiiship TretAVCcn 
that amLiuiit find radiiitioti. App^ircut exceptions 
fo this general mte are explairuibk by snek e-aiists 
ns wind si lilts* whitdi alter lire lempirratute Con¬ 
di Lians iinrricil to an arc-l at a giicn time by 
liTi|>ortution oE luussesof Eiir frcim other latitudes^ 
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8^. A coiilrairS ifi onmiiJ riing^s of icn^pcrji ure. Quito, nl nn elrvatioo of feet but jii? 4 r the 

c^]uut<TT, hais an iiunkial iruijje \t.^i llnin 1 H'k v\.wtwl, Vi.*rLhjfkvikii%k, Ici a liijjbiT bllluJu ttcar the 

Arctic Circle and in the intcHor far from liie wcnu^ liai au arLiiiuil tanj'c ntqre tJtiiii II8 decrees. 


Annual range of temperature inflvica^ws bath 
n^an^s com fort and his ocouamic nctivilies. It 
alfcets plant habits and thereby TnaJi, wini de¬ 
pends Oil plants for food and parllenLirly an seeds 
or other plant stnietuTes designed to n^isrmbieo 
the pliuit species. In the humid tropics* where it 
b wami tltrtsughniil the year and ccuiditions arc 
faviirable for contiunmis g^ow'th, phtnt repifnliio 
tion is commonly by mean:* otllef than "si.'^fds." 
Tlicrefore inrwl of niaifs fcMxlstnffs are supplied 
bv plants which gnnv where there is a consideT- 
able 5 eaKH]iil change of tempemtute. or In somci 
other aspect of the clunale which imposes a rest* 
Iiig stage on plant life. 

Annual ninge of temperature produces dilfer^ 
cnees fn tlie crops which cun Ik: gtEwn lo advan- 
tage+ niit only as between the tropics and inter- 
mediate lAtimdcs^ bin within middle latitudes as 
W'cll, w here temperatnTeS timimnnly fall lielow 
freezing fnt extended pt^rinds nf time dtirlikg the 
winler months. For cKatnph!, if winter tempera¬ 
tures am ton low'* ivinter wlicut^ which is fall 
planted. Cannot he growTi successfully^ Tlkrre-^ 
fore, if vvheat is a crop, it Jiiiist lie spring wheat* 
which gives smaller average yieldsn 

In addition to affecting crops girm^'n, crop 
yiekls, and a%^aalalile load supply* annual tetn- 
p^itature range is important lA'canse o[ its physic^ 


logical cHect and lit stimulus to eodeavori. In 
those parts of the tropicis v\ here continuously high 
tcmper-Litureii and iiiimiditics iire eiiervatiug, and 
where necessity fiir providing ag^ainst long, ccpld 
winters is Licking, tlic^e conditions operate to 
limit present dewinpiiient and impose what ap¬ 
pears In be a permanent handicap on thjd of the 
future, Evm?ii wjjeru it is not fu> iiui, but only con* 
tinnuusly warm, it is dilEcult to muster enthtis- 
iiism fesr sustained effort, and ninth easier to put 
off until tite lomorrow whlcli never arrives the 
tusks wliich shnuld he done Kiday* Fo^^sibly this 
h one of the reastin:^ wdiy the populations of such 
areas luc today of but slight and dcclhijng Im- 
purtaTJCt?, w'hcreikS tfurae living wliere there is a 
cansideral.>te anmial range of te^E^per4tllre have 
"*inheritc^t1 the earth.” 

Ek'iEifion, Ti tittd Life, Tempera- 

lures norrtiLLlly decrease with clevatitnL There* 
fsrre Idghland artNis iiiive h>wer actual tempera- 
hires than do tliose- at or tUfur ^ea level in the 
Same latituilv. ""rhis decrease is at uu avcnigo rate 
of alanji: 3 degrees Fahreulivit fur each thnnsand 
feet of ascvmt in du: lower uLmosptu'tcs, wJume 
man Jives: Thus a city suds as Quite* in Ecuador, 
at an elcvaliou of 9350 feci* though ouiy alKsut 
12 miles froin the oquaEor, au iivenige aEinual 
temperature throughout the year of slightly less 
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Uian 55'’F. By coiitfnst. in Brazil in ap¬ 

proximately ihe satne iatilndi? Quito hut with 
an t*levalHJn of only 33 feet, has mi avc™|;e 
tciinpe^ratiiTt: wKichn iliy after U almut S5*F» 
Not only lUjes elevation depress actual tempera- 
hires, but it also operates in iiicrcLise the daily 
nin^e. This is 1>ri.-ftuse die earth's land surface 
lic-ats very r.ipitlly during tile cluytime as a result 
of the relatively Jihalhm' layer of thiti uLr over- 
Iwad and radiation is corrcspoiidiii|;ly activ-ep its 
effects being partieukrly marked after sunset 


This increases the difference bchvcen day and 
rugbt k'mperaturcs, or the daily range. 

The Icmer actual temperature and greater 
daily range at elevations affect I lie character ui 
the native wgetation so that it is po.si^hk'. by 
Iraveljiig short distanres tn tfopiiml highbnd 
regions, in pass trf>m areas with the luxuriant 
vegetalicHi ehimieterlstie of rahiy tropical low- 
biidsp ihrrpilgh odiers with plant species fesem- 
hling those nf intermediate latitudes, to the fee- 
covered slopes of suiiirnit ekvatEans, even on the 
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cquLitor. if ihe elevLitiun is stiffick*iit1y grciiL Agri- 
culture nsn! ihe crepi grnwn, ns wcfll its the iiuLlvc^ 
vcgctiitioii^ like^dse alter ^vJth elcvLitioii. Tlid 
IowL'itkL nuty proc!u<?u nthlier* IjiBiuinns^and otEcr 
crops typical of lovr-Laliludo agriculture; tlic 
kUcttncdjuie uUn^aliom, wheat, iKaos, and 

fruits^ liigbcr^ grasdisg miiy s^iipplaiit agnculturc; 
aud at still greater ole^Litiulis, iKTpehtal 
cover may prevent all producti^'e use of the land^^ 
Tropical highlands of modeTiile elevalkm may 
\>o a iiutrc desirable hotm? for niiiii than are the 
Uirdering, hut and steaming, diseasi^ridden low* 
lutids. Xnt only are temperature conditions there 
mure coudLiclve to Comfort and stictiuLLtiiig to 
hiitnati cnJcLiwr, hnt grajnng and L-gricultiinil 
aetivitjes made pt>ssiblc by the cUmatic condi¬ 
tions alTtifd a rnfare sulisfacloty' Imsls for supp^'rt 
and f<KwJ supply limn do tliosc economic uetlvi- 
ties possiijlc kj I lie tmpienl fain forc'5,iL As has 
l.a*en wKvd eiirlkT, higlilaiul sites Were preferre’cl 
locations for e^irly [ndian eivili^nlions of the 
Amerie;is; ihoso of the Aztecs cl and ot 


the Ineas on iIut AiLdenn [iliiteans of Snnth Amer¬ 
ica. In tlie higlier latitudes, elevation doi^s no; 
Live the advTintagos p*^sst?sik*d nearer the equa¬ 
tor. In fact, It is in general a hanilleap, for it 
limits agricultimd nud ndiertisoof tlie land with¬ 
out ct5n^pi;i>sating advantage^ 

All highbiiii:i areas nj comideralile elen^tion, 
iHith ill tike tn^pies and elsewliere^ are afleeted 
adversely by their ”tbin"alr+ vi hieh renders physi¬ 
cal eXcTtion difficult and makes performance of 
Itiird inaiiiiul lalxir impossible fnr any cKcept 
tfiosc pr>pidLitioT]s native to such elevations, ft fs 
this thin nir v^-hidl makes ascent nf lofty maim- 
tains so diFtcmh, and ifmt eatuk'S ^vfiat is knmv^ 
a5 "itnmMinin stckacssr" Some iiidivIduaU are 
affectetl sn s^ady by the k*$$vt dirnsity of the air 
at t'luvallotis lliwt they are unabte to five wen in 
a cLt>' sucIl as Deiivei.,, Coloiaclo, thrnigh it ii 
nnly almiit n mfle above sea ievd. The thin air 
likcwiiie canses some miiiOr mconvei lienees in 
everyday lifo. jkjch iis its im the liiuling 

p>itit of water and the Operation of automobiles. 


QUESTIONS ANIJ EXi^ltCISES 


L III what way^ dn climatic fotkriltimkft jLifrviC 
pliiiitSk!:^ W’IlijI iwii rlimLitic I'oLalitiiaM^ will pf^k- 
dnee defifOs? Dn liaise cltKis nl elnniiie on 
plants evn-nd to wnimab? II vs in wlm! rcwp't ttV 

2, liiiw d^HW the "pLiit fai. lniy '* np^-ral^? Uliat 
Taw niiih-rials iL;itH il nVi. hnw and whori'' 
these tklaaincd, what pnruhM t is minks nnd hat 
*npplk"i tlw pewer? Oming wiiat p-iri ol tln^ 
2-l-hiMir jx^rlnd nf vLieli day chnw plan! Im- 
hifV tipefatr? 

3. For whal two purpuses d\H:t the plant lOie 

nr I he njnivnilml matenal iivUieli i1 pin- 
diurea? \V'ii,al useful piirjUlv dtu^i tiM" V:ed Surnie 
from Uic ^tandjxiJnt uf tlie pLinf? If jjoirtible, 
name scllile foiids, ulher thiui lMW<’fr:igi‘S. grem 
Vegetahics, aivd LoialEinents. snpplik'd by plants^ 
and nvll lo niait, W-hiL-h are iir^l di-ri^ ed frnnl 
Setds et siifMe ether vniitUire de^elnptol hv 

pluiit'i oS a II leans nf ]ler|>i4iiati ng iho spa.‘krS. 

Are there many siivh foixL? 

4. Ill wlinl way^ dot*! iTktf perc-mtoge of plir pdi^silkltT 

hniuS uf ftuiishin<e a|^r|cnllUTe? VV'jiv H a 

high p'rLetitugt- of miiiqhine dcSirxkhk!? Wfml 

part uf tiir UiiFiud Itfvs the hiRlicsl [wr- 

eentage of the purFhS-thle luniffi nf s^nnsliEne? lliiw 
higli ii this? 

5, Whv does freeatlj* mlnniUnlv kill lierbiiceokl^ 
plijiiti!i? U'hy ri a ^luhlen drop of Irinp^-ratnTe 
mure di!ja«trnii4 In Aia.h phinb ihan a gradual 


lowering of leni|>rratii]re uver an evieTkdi*vl ^H^riod 
uf linii--? At %k.'li.aE. tdjiperatijre. on the average, 
del’s pLiiit grn^vth Are pLnts kllkH:l at this 

Ii'nipfliitiire? 

li. \VlMt is Jtieanl Ijy die frost-free M^iiviil? WliV 
is Us Ifiimli of iiEipaiant*' tn man? flow dt^ev 
CK'iit variahilUy in IcMgifi uf tlie frostdree s«'j* 

vm alftvt iTiaci imfLiiVcmkbh'? 

T. fn dentmtiling lUt trogtll nf llie rifrt'ljvc fowt- 
f rL’e v<mKMn why ip IriNwitig I lie average k-agtil 
ImpEendy of very lltlfc prueliL^al impirlLtluc? 
\Miat Fk-mild he Is Mown rt^gimlJng ihe length uf 
die fukst-fret M^awm in orck r tn hnvr fhi> m- 
funniitluM lletf».Nniy to pLn iliEelligmily Iuf crop 

fS. M'liat is mr.-ant by ten iperatuTr effkieiscv? Wlut 
dclermine* the teriipi’nihiri^ t'Hificnev of a gleen 
area? Ifrw dort luw fimi|H'raEttre ellieicncV’ 
hai I iluMp a;p^ieu] tural met uf all nri'u? 

D. I low <lo low lemperatLMii:^ .ilTcvl aniniah? Slate 
snme of tlie lann'ftciltl effet'W uE low ternjirfa- 
lures un Vlii.v. I|uw drt In^v tcTopt-niliiri'fl affi'^'t 
man? Ufju hi il piwrjhlt: hir man lu fSvi' at Vork- 
hoyaosk^ where! bintiurv tenip-raturps average 
neftrly — ftn* p, 

10. Ifow du higli rrmpf-tiiEin-es fUTirH plants, cini- 
isiah^ luarii. and mfIK? Di hi^h li'jni|i<"raniriw 
alone prevent llUTtiaH iw'i.iiplitiun of an jifea? 
IfbistrLiite by evampli^s. 


SUNSHINE and 

U, Whv jiFe nfdiariit nn ilnpe^ ncirmnny 

fTL« Enum fmfit cJuiig<t*r ntkd IJ^kw d^i 

Liki^i protpLt wivhrtrd'! alinii; ihtir sh^krcs Iroiii 
frnsi damagsc, hath spring and full? !u wJiut 
Wflj'i, i>tlmT llian by sf'lrt-tkkii nf u fjvpjfrd Iim- 
tion, m^y mid Iryil \ni | 3 rL-i !.-iitL*d? 

Why d<>os flixxliiig nf n u-riiii|>oiTy 1 >c!ig tcaid Ht 
pmlt't.'l fh*? cmp frtkni frtJNt ilmiiUigiL^? 

12 . dn icrlk-ol myN ill du;^ him 

gmiUijr limting pswer duni thp* idkliqu*? ruya? At 
whiit timr ikf day lii^ulEiig nwai lupid? Wliv? 
\Miy d()cs tlie coldc-st liiiiu r\f tfay m:«air iiltcr 
snnriM-? Tlkf laHlryt Him: rtf dny mwit 

raduT ihnit ut Hiarik? Ihiw da^ daily tmgr 111 
bmq»tTattkrc ii 111*41 asriiailtnrc^? 

13 . Why IS dany fango of feko^>erLitkire nonmifly 
grraEt^l fn dn* urra>, at stkme disHutiLt froiti tiko 
*411, aint at n.aisiilprulilF^' o1t‘vaHori>? Ho^i' dia'Pi 
tliisgri-id range of leniptTflture lin ing l-oh- 
diHons in s-tiL-h areas? 
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14 . Wliut h the minnul range df teinperatHri? n* 
^yito? Why iu sTnaU? Wliat in the ^iiiiniid tejii- 
prrwlijre range at Verkhoyansk? AAliy so gieat? 
Ill whnt ways sliws nimnal range of tetiq^eratiire 
affiHi nmn and his ettuMnnie nethfllei;? 

15 , Why dike* tempeml lire iirtmisilly deetieane willi 

elel'atiun? At wlial rute? Iluw dcN^ 4 'hikikge nf 
ti^mperatn tl" with elrx-aMon afleci nath'e vegctn-' 
thin niti:! agrk'nltikre? A\dyit U-pe of naHee vege- 
laHdti faxmr at an e|e%at|iin q| t4,0tKI feet 

Ti4‘’ar tlie eijUalor? Wl'kat eltipl at an difi alkciin 

of m u h^l? 

IG, Why ift'cTe afras of iNinsideralile elpeation pre- 
ferri'd la adjoL-ent hnvIaEkd liH nilh’rfift liy ibr A^.- 
Ilv^ aikd llieaj{, lid kiibilaiktK of die luwef Litiludn 
of the Amefieas? flEiw and wfiv is inun handle 
capp'd III living ftnd vMiTking al greikl eleva^ 
Ifmiv? h tikis true for all pnpntutkkn group. In- 
elijdiiig tliikiie iLatlve lo aie.vK of great elev.‘iJitioia? 
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Hie ehciptiT Miiiy^tHsled for reading is eorieerneti 
\ii ith air temp-mluieii. If A<ld{lirti]al oNiding on this 
lopie de3jjri:d^ th*' bilihogTsk|jliy at the end of ihr 
eltapTer SOggeitS suuie p^biliUkr^ 


chapter l^welve 

CLIMATIC ELEMENTS; ATMOSPHERIC HUMIDITY 

AND DUST 


and !t^ Farmt, Wwii'-f esists in nature in 
iliffcrcfit forms ul temperiitiires whieli itru of 
ituirnal hi evcrvdav ISfc?. Belovi^ 32 

-r 

it is ctunmniilv ti solitl, thcHigh it lUiiy be 

present in form in the lUniO^-phere. At 

irnipcm hires belvieen 32 F.^ its freezing poim, 
iind 212 F.^ its bnilfng pnint, Wiik-tf nmy exist 
eithiT ns till iinisible gas, as in the air nr in a 
liquid slate. Aljr^ve it usntilly iissnmcs a 

gascTrtLs fiirm* iiowever, in nil these hinns. snlitt, 
liquidp giiiieniis^ uiid die v^arintinns cif each, it le- 
inaiiis unolti'red except in physical enitdititim; 
and the different names, iw, ualer, si^>tiinp Aiid 
Dthi;rs, itre desiiablo tuily fitretiiise all oveiir iit 
tctnfM.-mtures iiithin tite nuige nf daily esjHFli- 
eniTc, 

WATBR^HOLDIKG CAPACITY' OF THE! AIK 
AT SLULaVED TFJVtPEtiATUW FS 


Tjnrtprfiii^^ 

11 Cup at. ky 

ftihrtihtii 

ij*t GfUEifJ pff Cubic I-Mri 

-4fr 

0.050 


(1.166 

-in'" 

0.28S 

(J* 



0.776 

20’ 

L235 

30* 

IMS 

Mr 

2349 

SO* 

4.076 

60* 

l,74S 

70* 

9.9m 

80* 

10.*>34 

tK)* 

14JW1 

100* 

19.776 


tFflfer-hnfding Cn^wciV^ of Air* Frcmi the pre^ 
ceding tablep it will bo nhserv'erl that the uhility 
i:>f the air lo ha\d waftT ini-n^aiSM gri-ntly as the 
temperature rijea. For example, etr at a teinpera- 


tiire of 100 F. can hold appruxiiitiitely -ih tiiiu** 
us fiiiurh wuier as air at O^F. IkTUHse tlit^ aliility 
of air iiy hold water is so great at higfi tempera' 
tmrei!:. u arm uir ordinarily erintains more water 
titiwi raid Lfcir. Kisr this reason, tho tiinoiint nl 
water ill tfie air is normally |rrcalest at the hottest 
time of the day nin! yesir and U-ast at the lime of 
day aud year when tcmpiratiircs are lowrisl, Tliis 
small Avater-holding cofiacfty of tlie air at low 
tt-mper^tiires should suggest why cti!d areas in 
high latitudes aluTiys have light preeipittitioo. 
wliefea^ ftj IniiV latitiidi^. where the air is wnrm, 
prix-ipitalioii is frequently v^ry heavy. It Itkewisc 
exptauLv ju part wdw stimmer precipitatiim is 
often header titan that nf w'intcr, and why tJtere 
are few cloLids at ^eat clevalinns. The precipita- 
lion at VefklHiyarwfc in eeiitral Sifjeria., for tx- 
ioiipliv illLLstraies the effects of low tempTalures 
1)11 ImiIJi I lie distribol inn of precipilatipii and its 
t^ilal HinhoiniL During Jantairy, wlwm the average 
irmperaliire h —58.2 F*. there is praetieally no 
vvatcr in the air, f{?ss in Dot llsaii in the air tjver 
eqnatnrlLil di^^serts where lefnpcralures nre tugii. 
This is iMie Tea.^n why precipitatson h only 0,2 
inefkes for the month. By eontrast, during July 
in lfiL‘ s=ime area, when the uvertige tem|^xTatnre 
is 31I.H b\^ the pru-dpilntion is LI inches, or five 
and iinedialf limes asgreaL Bt^-anse nf ihp 
ally low tempertilures whieh prev-ail thningh<mt 
the yvdx, however, tla* tolal annual prncfpjtatiiin 
is mt\y 5.2 w Jiidi is kss lliait that of most 

tTijpfeal ili.tserts. 

This relatimi-sliip bchviKJii tempemturv roiidt- 
tinrw. lilt- nUltly of I he cilf to hold diid tbt- 

IKtssihilliy of its loss hy pri'Mjjitiiliuu fi„As 
pessiitri ill thcwculher pmvt rbi 'JUs tu 

MKiu ." (Vrtiiiity, if It'itipiT.itiirvs iiroTo^v, tin- air 
CJTiinol hi lid tinr can il lose much Vi-ati>r. for it 
126 
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Fw^r 3.1. ComporlHin oF |diitciin' um\ July it'bUve liiimEditJi^ ai s^wawTi by llip b**^o itJupi ubo>^e ^'iU j^vc^iJ 
niurki-d difTi^nniEt:^ wliii-h rtiflcc! f*^^ll k-ni|K.'fjiti,ire luid wind i'ffiH'tsi, In ihc Dytkota^^ and 

^hirrp Ik aurni3M!r fiMtrEiaiiji^ ijf nr>x LpUntFmi ijarUfSv JattiMirv n?lrtHvr, tltnugh hlimEdttin Ur oFlfn 

m rtrtl IdyiUcT lti;i,iL nf JnW. Oii tike wt'fft i'^KkSE wlim nKiml td lln^V^-^ipkiitiuii |}c?cur$ dlirlTi^ the win- 

tur niunibi, Ji^tninty frbtive IsunifiUliLi 4ircf ^kPiiii-tiJiii.^ :i5 |Jrr ixnt grr-jtirr tbfifl dtirLhg July. (After the Alias 
of .\lii{;riculi A^i;ii]tLm-.} 
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ELEMENTS OF THE NATURAL ENVIRONMENT 


little to lose. Therefore it may lie Lit Tt-.'isl kwi 
cold to iittiW Very min:h. Thus teiii|ui;itiLreK 
iT]l3iiciice the urnoiint mid dbEvllikiUim 
tatiop^ Ihereliy making Lertiiln ikrsiruhlu 

nnci otliers iiikdestnible for Inoiiaii cxtrupiifioii. 

ll'uft'f Contfrit of ihr Air,- AhsiyhUJ iiumhtiUj, 
Tlioiigh not a conipncXMil of \he iiirt water Ls 
ulwayjt pn-wot in the atmosphere in vari^dde 
miKiEihts. Therefore it is ftt-fpiently desirahle to 
\k' alik* to eiipress {jiiantitativx-ly him- nioeh 3s 
prest'ol under the eoniLitkni^ at a giveti 

lime, Tliis ifuiy U* done hy stating llie moie.irit of 
watwr hy weight in a given voliiipe of airp for 
esLimpkv tile nuinbc^r of grains of waler per cuhie 
foot of :iir, llijs Is kooiVTi as a statement of the 
absolute finmidlty of tlu^ uit^ 

of thv Air: f/orFilJjt^, 

Tfic water content of ;iir may also lie espresstirl 
as a petcentage rcdatiotiship Ih;Iw een ilej amount 
of titer hy weight in a flefinite volmne of Ltir and 
the amount an eipial vnlnme of air txmM lioUl 
under the saltio c<nidjtiOTL5 of teinpi.-i'uture and 


pressure. Fnr exaiopje, if 1 cubie foot of air at 
iO F, holds 4 grains of waiiT, it titiiEainsone-kdf 
or SEJ per vent of whal it is jhk lo laild at that 
teniperaliEre. Tlierelore Its leliitJve hijmidJty h 
^aid to lie 50 pt r cxful. iiiLisnmeli Jis IncTease in 
lempi-raiore widiont other uhange eoaldes iiir to 
hi>lii more water lait di>es uiH iocrease i\iv avtnal 
anionnt pn'seiit, rabiiig the k'lOjx-rature de- 
eroiises the relative humidity: and. ciiiiversLdyv 
decreiniing ihp tenipc-rLilnn? iiicrcasiTj tlie relative 
liiimidiiy, if ether conditions ate not It is 

also apparent that tla? relativ'c bimiiJitv of air 
may Iv high w-hell the ai^soliile humidity Is low, 
if (he iiLr is c-old; and itiat relative hninidity luav 
I he hnv when the ahiiohUe hiirnlditv is high, if the 
dir Is highly hiMtefl. Fmm these facts il follovis 
tikit relative liLitrihlity will noiTnally \k highest at 
die euldest limy of tin? day and y<?ar, inai lowest 
lit thill time of tlje day inid year wIumi nai^imnm 
leiti|>tTatijres m^ciir. this, it ^vall lie f^bservc'd, is 
the reverse of conditions svbieli ubtaiu w itJi absi>- 
Jute humidity. 
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atmospheiuc: itumidity and dust 


The Point. If ^Ir at 70® F*, w-liSrh can \m]A 
appn>ximaii>ly S grains of ppr cubic fcwii* 
aciiiLilly tains 4 gniu^a percuhici foot+ its relLi- 
tive humid tty \vi\i Im? 50 per cent. U Otis air 
cswied to 40'^F»j Its relative Inimidih' will betxjme 
100 per cent» for - it can hold only 4 ^aitis 

of water per ctdiic pMtt (an appfOKiirjjitionH for 
simplicity) - K tliis air is cooled below’ 40*F.p it 
will ordinarily no loti|jor \m able to hold all of iho 
4 ^aiits* for wnder nomnil conditions icbitivc 
humidity" cannot esetwti lOQ per cent. lTa>rcfnre 
part of the water in tlic air w’Ul condense on sur- 
iacea such as cold wdndi>vv”s and ctdii water pipes. 
The teinpcratuTc at which such condensation 
occurs is knov^Ti as the '^dew points” 

Rfffc of Kropmothut. Thrt'c factors iTn|>oi1aiit 
in dctcrmineig the rate of e\'up<Tr:itifai (L) 
temperature ol the uir and the source «1 evapt>ra- 
tiou: (S) w-ii|d; and (3) reLilive humidity * Otlier 
conditions remaining coostaJit* the higher tlws 
temperature tire more rapid lla? cvapciratloti, for 
high tempcratitres incrcsise both loss bom t\m 
smirce and tlie ability of the oar to hold w ater. A 
strong wind hVcv^isc facilitates the passage of 
water from the Uqnid to die ga-srmns condition 
by removing saturated air from cCMitael with the 
evaporating surface^ replacing it with air whitli 
has the ahiUlv to abstwh moisture^ thereby main- 
taming constant evaporation. Kelatlvc bnrnrdily 
influences mfe of evaporation hy affecting tlve 
ability of the air to absorb ttioislnrc- Wheu rela¬ 
tive humidity is high^ for euiinple^ less additfoiiul 
Water can be tahen lip by the oif tlian would 
the case werfe it low. What is meant by "rhy air** 

air in wluch wet objects will dry mpiflly, that 
is, air with a low relative humidity: “moist air.,'’ 
or air in w'hich wet objects will not dty* rapidly* 
13 air with a high relistfvc liimiidity. Thus the 
opdmum conditfons for drying Wet objecta arc a 
high temperature, a strong vvitid> and a low reb- 
tiv'C humdiity. 

Instrtimmts for Detcrminhijn Rt iaUvo llumid- 
Hlj, Most instrument^; for detcmiining relative 
humidity dc'pend upon tiu; fact that cvapcirrttiuii 
fe rnore rapid in dry than in moist airi. Tliey as¬ 
sume different forms an<l arc givTti varimis iiamics 
dcpenckuit on the type of the histrumenl, but all 
are iticiiided imder tlie general name of "hygromr- 
elerT” or nieiiiuiner of nu3uUitrc% Siimelunes, when, 
designed for ptppulur use, lhe>' arc kutwm by 5 
trade name such ns '"llumidtgulde,** descriptive 
of their function. 
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Tile tyjHr Fjf liypiiiTH^kT in Fig. le 

^■ling psychnimrtLT, omsistii of two thL-njiCJunt^iers, 
Otie, tliL- *'flry-hiilir thrrtii£>oi.nte^ i^ d^^ssigticd tn 
ri’eord the iiir tomperatnrr. The other, the "'wel- 
bulb" thermometer, hin its liiilb caveresj with a 
moi^teiieil \i'ielc_ M'hen ibis thermanieter is 
to proniote ev^iporiitionH ctwiing pn^- 
clntcd by e^'iiporaliDo Irtwii the \sitk C\kust‘s it to 
register a iow<.:r lrm|‘srni.Uirc llian tlii»t reeiarded 
l»y tlif dry-biilb tiieniiiaTnetiT. Since the mXv of 
csiipfiriitfrin determines tlie ami»nnt of coolEiir, 
the drier the air, itr the Isnvcr the relative hninid- 
ity, ihr g^^*ak■r ihe difftTi^nce Ik^twtvn the reach 
mgs of the two thcTiiuioieU-rit, Thus a consiclera- 
]>Ec ililfi-ri.-iiice iiidk-ales a low nelative hinnidity; 
n sliglit cJiEcreiite, a high relativx- liiiin it!jty, te 

exact hurniility indit-Lited by iUk lempenitnre 
dilfereiK.-e registi red is in pruotice obtmncd from 
a table which Jtnpphes the relativ e humidity as a 
percentage. With instruments dc^sti^iicd for popu¬ 
lar use^K the hinnklity £s generally registered 
directly by the itistminent. 

of i/ioTiifjfi£^ on Ilutfum Comfortr Tlie 
ordinary lliermnnit^ti-r registers actual air tern- 
|>eiiitiiri.TS, bixt that rcpirind by tlie st^nses^ Ett tbc 
“sensdile tt^nipTalurtv'*' is often difFcrcutp for it 
is delermiiied by a variety of factors Eirid par- 
tictiliirly by humid ily. t>Ei it hot mug|;;y day iu 
sninmer^ fur rXEiinple, whvn humidity is liigfi. I he 
Sc.nsilili^ timpiTaliire v^ ill 1 r‘ higlirr tlian it would 
lie were (fie relative Inimidity low and lltc air 
dry'- This is fK^cattse the high rulutis-e Inimidity 
pre^vnts rnpad evLiporalion xxnd so deprived thy 
IkmIv of the cooiling eifecE nf such evajHirathin, 
wliich gfH*5 ou nipidly in dr)' air. The variable 
effect nf different relative humidities on this eool- 
ixiE^ prcMjess is shown in the at^ompanying talne 


lalinn^ 


"FftrspfifafTitr irjt^ 

Air 


rnS f'rJ'cpar/ilMM 



{Roafini^ pJ thr 
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Data t>aH-d on 3 bamnwtHc rcadini^ n^30.^^d inchi'Jl. 


To obtiUTi sc?me relief from oppressive hi^t 
Avheri Iwith the teiiipETLiture euuI relative humid¬ 
ity are high, an inditixlual iiiEty eitla-r Ian himself 
tir 5 it in ihi^ brte/e of an elretric hue This 
iiut alter the Eictuiil tem^^^rature the air. but it 


does remote the air as it is heated hy the body% 
and^ more impEirtEiiit^ it inetcrises the rate of 
eva|>orLttioti of p’r^piriitioriH there!jy prndueing a 
Cf^nsideraiile EimDiint of cuuling, Bc^-anse of this 
hmctiE:iii uf cvapuralion. the high siir tnmpera- 
tixres of tiesert Ltrens, wltvrv relalive Inimidities 
sire low* Tiniy be i-)nite lideriihkc whereas Eif 
Immid regions with some^vhat louver uctiwil tem- 
perat tires intiy be vi’ry Ityingr 

A\ KjxS Ikxmi noted earlier, liigh air temjMTii- 
tnres silone do tint deter man troni living in an 
sireiit for the liiglu'st kno^^m air tcinperiitiires are 
aSLSovmted with Ici^v rf dative In mi id Ely' and teih r- 
fllde sensihte tvinperatnresas a rcstill of that fact 
In DeaEft one nf the ht^Elest spots on tlxe 

earl Ids siirfsice, fE>r eiEiimpie, temperalurcs may 
Tiw to ] 12 F, in the ijhufle maEiy days each sum¬ 
mer, but the reading r.T the w et-hnlb thermEjmeter 
oi I ini Jiygrtimelcr on tixuse same days will range 
from 70" to not more than SirF. Even extrcTne 
temperLktiires xis high as I IS F, or more are uoi 
intolembly liol. for the dew piiut will llieji |je 
Ik'Iow freezing, and the wet-btilb thcpimomeler 
may recorE,! a temperature as ]ow as 70’F. W- 
C'an.'^* I if the exeiH-'clingly dry air, Tl icrefore, if 
nne dnes not exptise himsidf to tlie direct nivs nf 
the sixth nr In hot winds m such are^s^ lie suffers 
reLtivcIy little discomfort and incurs essentiallv 
nu risk uf prostrattnn by heat, Jn fact healsLrokes 
are rare hi the dry West, with its fiigh tempera- 
ttires, though iiol iJitE:'EUTimnn in the humid CiLstern 
E.nd central Ihiited StJiles, white Imth actual and 
scnsxlde tciU|XTatures may Ise \m- high during 
“hot witveSp" nr peEi[>iL ul high temperature 
during the summer months. 

Sniiirwhat similarly, low tempi^ratures eatLSo 
h'S^f disciiTnlorE on a cold bn I dry Eind rpiiel: 
winter flay, nr nue with ""dry cold/ IIiuti on one 
tliiit is damp and ^'riiw/ lliis k especisillv true if 
it Is windy iis well This ri%sn|ts fmiii |iu> more 
Tiipid lo.v^j of ImuI v heat at hwii'tern [XT.ttm res whcri 
tlie air b moist and clianges rapicHy with a strong 
wiiul From the iilaiulpciiti! of hixntiui comfEjrt, 
then, sensible teni|icralnres sire rmsre imj^mrlaut 
tluufc iictoal temperiitures. This- explains in part 
why siresix wills the sasiu? aetind tempt fLitorts 
dilfer so gn atly jii r< lative dessr.iliilily, siiid w hy 
an aresi may lie sparsely popixlatt'il iMjtaiist' it is 
liMi wet: one of tlie three repressive tvpes of 
cn^iroiiiESiuit. 

Irtduor Uhttikliitj. During llic snniiTiier months^ 
iaidiMir rekitive hiinud[ly averag^/s higher than 
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thut of ositdrN-jrs hticiiiwy of ffio lower indoor 
temper;! Enres. This is x^ h;it craiises doors to swtM 
iUiii they ^vil) not oIom.-, <jf elosc wllh cliffitTjltyp 

and drawers In stick sc! that they will not pull out 
during humid suinnier wcatliiTi During the 
colder nsnutlis of winter, lunvever, when hoiuies 
sire healed, iuiloor rekitivi; IiLiEi!klities ivtc fre- 
ipiently X'vty low, Tliis h cspet ially true in I he 
coldest wciiihiT^ for the lower the oiitdsior tein- 
(leraiiure. the nirire frE-qiuisi rlie inh-relwnigi' of 
iriElnor and Oiitdnnr airr If this air wiiitii is ad- 
initted to the liotu;e fn}jik the oulside: Ikiss a tem¬ 
perature of i) !'*, and a relative luiEnidity of 5(} 
per cent, it contaitis npproslimilely li of a grain 
nf Water pi'f fiMit, hEil, sifter lieifig heatfd 

to 70^ F. indcKirs^ it is Lil^le \n linid ahont 8 graitis 
of water r cuhic fcMil+ Therefcjre the relative 
humidity^ after heating drops tn slightly over S 
]!er teiih With furttser reduL'tioti ol cither the 
oiitdnnr teinperLiture or hiiTnidily, iudswir rrliitivc 
humidities beennie even lower. This is thereasun 
why a funta£.‘i:+-heated huii:i^% without tiiiy pro\i- 
-WEiii fsir air conditioning, is sornelfrncjt fatid io Ixj 
the driest plaef? on earth, for the indiMir Ititmidl- 
tios undtT iiich ttinditiEins jnaV' 1 h: as low' or c\i'eTi 
lower than In the driest of deserts. 

Sueli esaiAsively low- indcwjr rehnive hutnidity 
Li delrimental. FiaporaEion is so rap ill that W'otHh 
W(!rk and hinntim- dry out and pints Oj^c-n. The 
miicokis metnbranes the l?udy lihewiw snIFer 
from cJKx^jtsive lo,ss of w'aler; the thmat liecomes 
irritaleirf and raw'; nfid the irieidenee of eulds is 
iiicreajaHl. Tlrauds chap; Ehe lips emek; and the 
air feels **pare}!ed'* or “'hiimed^" Causing piTsonal 
disc'<imlnrt. These low Indiiur reLitive liLunidities 
1 ikewiw" result in 1 e>w Sensible IcniperatuTe.s wiiieli. 
cause houses to he kepi Eoc warm In order to 
eiiiiire comfort. Tliis inereasc-s. the ftni hill aiid 
ii>tensilies ihn other disadvEuitagcs hy prOTuoting 
still more rapid evEiiptjrtitEon. To reint^dy these 
ol)fccHE>Esah]e conditions, it is becoming a corn- 
tiuHi practice to liumi<lify the ^lir but to accom¬ 
plish this in enid weather a sm^irEsingly large 
nmouEit ol wntcr must la* addled, for at sucfi 
Ehe air changes at lea^l every hour and 
sfametimes as oftt^n iis every 20 minutes in I he 
[iverage house. On (he ajwutnptinn of but otic 
cl Kin go each tiniir+ if the oritikmr aif has a tem- 
pt-ratiirc of IFF. and a relative humidity of ^ 
per cent* and the indoor tempcTature in kept at 
70 'F., maintain a reUitive hmnktity of 5f) ptTf 
cent in a room 12 by 15 ftwl with a ceilings 
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it is 3iixx*!^s"iry to add LLpproximLitely 9 quarts of 
w'atcT each 14 hours. 

Another problcTn which arises when Iniinidifi- 
CMiliEfu of the iiir is Littempted Ls that of condeu^i- 
tion on cold surfaces: on windowin the parti¬ 
tions, in tliG attic or under the nmf, and in all 
other cold parts of the house into wdiieli the w-arm, 
huinidifiL'd air finds its wuy. This cmidenS;itioi! 

ill the feirm of frost which, on melting vvidi 
higher teni|>eratiires, iiaiy cause coiisiderahlv 
damage, Thh> danger oF ohje-titionuble cundensa- 
tiuri implies a Hinit on tlie degree of humiility 
which vAn be maiEiiLkiued in praetitc* ciiwcially 
in witlk very ses^erc winters. 

Stimc Aildlthml Effects Humklifij. Relative 
Ikuiuklity uffuctii both plant struct lire and the 
w'atcr re^|uiremenls of crops, tliu latter iK-iug a 
factor in delemiuiiug the tTup system of a given 
iire«i. Wliere relative hunjiclity 1$ low, as in the 
deserts of the louver blituiilcs. plants espjse only 
a small amount of le^if .surface. Otherwise, 
evapur.ilion vvould proceed nittre tiiptdly tlnui 
the p!.int could dr.iw water froni the relatively 
dry SEiil, and thu plant would wilt ain! dh% In 
humid areas^ by contrast, an eiiormuns amount of 
leaf surface must Im expEJscrl to permit sulficienl 
cvap^rsitioii fruin the plLmt for tin* effective funo 
toiiiing of certain viral life priK-csses. Thus plants 
show by thinr appearance v^ hether they arciiative 
to areas of high or low’ relative liuniidity* 

The rate of ev'nporaHrm likewise affects the 
water rer|iijreini.'nts of a given crop. \Vl 3 cn high* 
I he i.Tt!p mpiires much water; when kjvv, it re¬ 
quires less. Thus in general it requires Ie^ss water 
lr> grnw^ a crop of wheat in Montaiin tlmn it does 
it] rexiis, where liSgtii-r temperatures detTcast; 
relative humidity and increase I he rate of vvapo- 
ratii in* Tlkese ctinditions permit gfeattT <Iiversifi- 
c.iliEin of Ligriculture hi iIh! higher latitudes, ais 
w'eil as enable Eigritailtiire without irHgalion tn 
push farther w^esl in the iiorlliern than in the 
iir>i!idiem Croat Plains region of the Lhsitvd States, 

1 he eifeel of humidity on thr w'lLU-^r rcquirc- 
Tiii Ejls o| cn>ps bcci>mi.^ rsp-eially iEnprtant ir 
(hi:isc irrigated arcus where practically all the 
water reqnirc^l fur prEKluction miisl Ik* pnrchasefl. 
bir tliG mure it Ls neccjymiry to I my, the less profit¬ 
able is LigriGultunil u-tc of the land. Rt lativc* 
luiinidity may in this way become lui irnpE>rtant, 
or a critical factor* in di^lermining thi' pxs- 
sibiliK of profitable agritniltnre in certain areas. 

Hekihvc humidity likew-iiM? affects tJie fre- 
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Fig, ftrt. Typioif rfust Bnm Climtir, ViutIu'UYtrm Cfilurodii. Tlie drilid-rnil snil, blnwn bv tlir 

niiuk Ai^tbiliiy. ot tlihrt to N'otu ibc drifls iif miiI woimd till- fciiLx^ pnri utlivr ob^ttniclvon) 

(Qi LirltiiV ui tht!^ l^. ^ amj jiiiTii ..ktinn 


i]iinuy siTicI srvfrify of clu.st and dw poilv 

Ability of Ifnre.Hii tiresr, for w'hvn tiuroiJily 

U lou% rVTiporAlitm fp Tapkl, nnd lioth soils iti 
iiNc Lkiid tbi^ hmnii itialt-rLil on ihc 
ioroit lloriT dry nut ^Lipidly, In i]n‘ firit iiiHtanct!, 
lliJs t^nitEiKnos bivorkiblo ftir dust ^tonns, 

us sriit \% inovitl easily by iho wlinl; 

ill tin? sttwntl, it innki-^ii forf^t firr^ mory upt \n 
.start ninl irtimr rapid in ibyJr spreinL 

Afrno.^lfhrric Duat. Atinosphi^rjo diijtl is mjulc 
up of solid inirticles whwh Ifont in tlic :dr. Tbysn 
am sitmll tinit tints' ate kept in siisp rision 
hy nir oirrcutSH so vim ill in fact that they ;m;c 
invisible rmder most conditiontf, Wbni ii l^euin 
of suiili;^bi misses a ilarkenefi roomip bowevfr. 
tTie air in its pa lb is to filU’tl veiEli Ibmi- 
sands oF thi^rn, idl small bill nF enrsin;^ M?e. and 
all in mtihtjiiJt mol Inn as air eiEiteiils taii sr iln -in 
to shift posit Son, TboiiiiU it is only in 11 in pa lb 
of tbe Itj'lil that they are visible, the soiTOiitiiling 
air fseipiLilly tTowdf^l with simnar itfilid particleSv 
Orfilio o/ .-Vmiwp^irrii? fJixsf. Purl of tin- dns| 
cousistf of minute inin«T!d fraEfneuls; atiotfuT 
piOt is of orE^nie ori^jin. The pirllcli-s of niioeral 


Tnuller probably t'ome from iJie exposed sail of 
some tlFiE'cl-otil fieUI, I lie seaiHiast, ihev 

tnuy evro inclutlE^ jydt j^rains left in the iitr by tlie 
ev-nporAfion of viind^friven ocean spiav. Stwiie- 
linn^s. also, port ni tbc diiit is finely fraginuiited 
iiiaEi'rial eff'Oled ai the time of a yicjleiU voIkuiic 
erupt itm sueb as lliLit of KrAkatOii. tle!stTib 4 ?d in 
an rLirlier ebiipti r. During ibis particular omp- 
liotu dtist is k Iif All k to have rSstu to lieiEjbt£+ 
10 have sprrad fur and uitle ovn.r the siirfuce of 
tbr eaiih, and to loivc rt-inaln^irl in I be siir fm" 
stMirtd itionlbs. 1 lie organie partie]i*:( of the dost 
may bn Inigcrients oF flisoiEuip^alitig pLinl fa- aiie 
mal Toateriu]; vkiE from ForesI Jires; plant sfitrf^L 
or iTurTfHii^LiniAinK. iiiLlmling dt!ti.^asc4aairiTig 
baHeria. hi adrlitiniu tuimun [KtinpLition ot the 
earth lias in nr eol years iidflfrl iUiEiElier impfir- 
LatiE wMirofr df atmosphETic duvt; soot Eniin eliim--- 
Ut-Vis, piirlifnlarly impfiTtaiit htilh in and near 
niir larger iodtislrial trtiteni. bar the smoke of 
ioda5fT\' lsoEecu visible miles licyorid city ISmits- 
Ainmut p/ Aimmpherh Dmt Tlie aumimt o| 
atiTiospheric dost varied j^eatly from plaoe to 
phice. Ilk the uppr air. artnmil high mmmtain 
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pcilcs. in iho Arctic rsnd Antslrclic^ anti Over tlie 
oceans^ the uir iai rchiUvcIy Itrim solitl par¬ 
ticles. if>r a iicar-hy snnrce of supply is lucking. 
Elsc^^ hcre, yiul cspeci4i!ly Avherc man occupies an 
iiica in consitif-raljlL- iniiiiW-rs^ tlitrc li miich dust 
in the air+ Even agrinkliiiral pructices attd large 
umQunL^t for with each plnu hig or other vvorking 
of nimk-rately ilr>' soil, s* ehibsd of doMt murks 
tile course of ctiltivatEon. M^ith import.inl indus¬ 
trial <liu'e1fipiiictitp C'^mflitiiULS iH't'fune mtu^h 
vvnrsc+ A pall nf smoke then blankets tile eurdfs 
snrfa«% somt^iinies to an eJtU-nt that artificial 
iLluinitiutlrj-ii hectmics nc^’cssar)' whi n tlie tm- 
ohscured si in is shining hrightlvchu^wherc^ 

Tilt! ainoiiiit of dost in ihe air likewise vurics 
from lime to lime in the snnie pkice. During 
forest fires+ lor exiimple. there may Im so much 
smoke in the air llait it will Ijc ha^ry many intU^ 
cUstant from the Mctiial fire* even to tlie point of 
r(.t4iiciog visiliilHy tn sm extent tltal traflie Ik=^- 
comes hazanlaiis and lights must be burned at 
middayP By ctuitriiatp afler a rain tlie air has been 
"washed,’* and a large pat* of tin- dust tipix btren 
removed. Similarly^ during pi^riiKls of calm;? 
najeh of ilu'^ dnjft Iti ihi^ air seiilt.'s to the groinid^ 
In inn-st Cases, L}ie nmumit of duNt lc>.st in Ebn> way 
is not kirge, but alter a severe dust stonn tlie 
tpiLiJitity may lie ctnisidctalde, Sts great jndet^d 
that over an extended [jerksd of time a Iniycr 
many leet m thick ness, fripin which $\:uh iire de¬ 
rived. may accmimkiEc from n suctx'ssioii of such 
^inrmsv I’lds Js trne on tlu- plainii of Xorth C'hina, 
%vhiTe strong, ilnst-ladcn wisaLs bknv fnim I be 
intentsr of Asia during tbc winter mnnths of the 
year. 

Smoke fn Ciiy Thi re ut ituicI^ sm-uke in the 
air of all our great indiistnul eUies, so nnieb tb.it 
Elie yearly kass caiiseil by sia^t, the imburnet.i 
particles of earU^n niiiking up smoke. Is esti¬ 
mated m $2.,pif)t),t3tkX(ltkk Tart of ibisi ItbiS results 
fnPiTi the fact that jmioke represents utiliiirncd 
luel. but tile larger jwt is eaListed liy the direct 
dam;igc to IniildjEig^^. vcliicli-s^ lanisc funiishings. 
clot I ling, and by increased light bills. Important 
ulsi> ts il'K fact that smoke afb.^rts I Mitts efficieuey 
and health condftic>T]s adveT^dy, 

Nn large city is cximplelely free fr«pai snK>kti, 
[int the amount of sfMjt in the air varies greatly 
in diffcTcnl iirijaii centers. Where good gratiex 
of cTial nr<- burned, and city onhnaiict's whicti 
are eufruml pr-r>TiihSl apurhiH-iil bouw-s and fac- 
loriL*^ fmni tk-lching forth great clouds of smpikc 


frt'pm llaur ehumicy.'?, conditions are fairly good; 
w'here low-grade c^ial h liunnub anil no steps 
lire tak^n to abate the smoke niiisariccp ct^uditif>nj 
are dcp!fira]>le. Ihcrefurc cvxui relLitiwly smalt 
iirbpU) wiirrs tuay suiler a cousiiltTJihlv luiudie.ip 
as a result fsf 1 (k> muds xtiioke in the air. 

In 1930* Si. Dm is .ilfordcsl uii cxcelkud iIIils- 
trLitioii (if midcxifable siiiokincss. Conditums ww 
so Ir.id. Indeed* lliiil dow tilowii visihllily was 
sometimes less tlum a quiirter of a hlt^^k, and it 
was necessary" to bum lights iti tLie middle of the 
ioreuiH^ra l£vi.ti the rcsideriliLil scvfious were 
Idaitketi'd to an estcul tltiil the sun was obscured, 
thfuigb shining hrighlly in siibuThan arcas^ Such 
“blacking out’* finaliy forced mmcslial action, m 
ituU conditions are noiv much better* ihongh still 
not idiiaL 

OthiT large iEidustrial centers are similarly 
[ifnicteiL As cue approaches the city from the 
west, the smoke of Detroit Ls plainly visible at 
Ic^asl U> iint'!s iHwniii] tlie city liintLi. Jn Chicagi'p, 
it isi L*stiiiiati.Ml lhat 395 tuns of siMit ffdl on each 
H>i|iiiire mile of the ctly area in 1911, unil liMO 
t€Uis, or (niiiugh to fill 10 railnud c-jutl on tJie 
streE'ts, building, uirrehyudise* and people of tli^: 
1 em>p district. Yet an id it ions arc no nor 

ev'en so b:id> in Cliicago as in some ntlicr cities- 
jn l^iEtshurgh, widely but not favorably kiiowm 
for Its smokiiKiits, the amount of wmt tk'positcd 
prr !K[nare mile of city lueu is cstinuitcd to rise 
to ItMHJ Even in the suburbs then? Is 

much s^)ol in the air dint urarly SO quarts of dirt, 
mi^sdy sixil. can Iw filtered Imm tin? air of an 
cight^rnom hoiivc in the course of a year. If such 
fill ration of the air wxTe a comruon practice* even 
tiumgh il did not remove all the solid paEiicli^^ 
much wtprk and cxjM-iisc wuubl be savi^d* and 
pmb.tbly iK'tter htMllh conditions would be cu* 
surc<L 

Importtji}€c of Puff m \aiurc and to Man. 
Apiut irom the camomic impMirlautti of _s(H) 1 
w liich li:is Darti considered briefiy, the atmos¬ 
pheric dust fills stw'eriil luTictioos^ First. It sup- 
plies solid particles wInch serve as nuclei urouuil 
wdiich W'at<‘r amdi’iist'S: to form tia; droplets of 
fogs and clouds, and the larger -drops ol water 
w hich fall as ruin. It alsip gives us the color of the 
sky and (he phenomenon of tw-ilfghl. Therefore 
dicihfihE'e air* Ehough poxsibly desirable in some 
fespciis. wnilld alier MiOH* vl ilw pluuiOini llil 
iiiul ihe appc^araiice id milun^ matt^rially, mu! 
proLihly lot to our udvaulLige or liking. 11 is Eo 
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nolrd. tlirti. tliut dtjrt ill iiw siir is not iirct-s- 
Amlv rjb|ectirpii4lj|i?, biif that it iiv^ccittlrs SJfi whan 
I lie jiiiinuiht inert iises UTKliiiy, and pirtEcnLirly 
when miseh of tltr- litifct in srwit* %vhk4i iiuiy, and 
often dots, Kiive effects lijiiitn cliffrrent froni those 


ptfulncecl by niifnUe jjmifis of miin^nil matter 
tlrrii i'fi htim ihe.snsb p!tis snme orj^anic rriLKlt-riiU 
not neci'iALtrily ilt fTTnu Titii! in ehuractcr, %vhieh 
TTiLkkr ii^> tnrjst of the ilii.m id spama^ly pnpnliited 
regienit. 


QUESTIONS A\D EXEnCTSKS 


]. \V\mt P.'fFwl (hies tfTlSprrAhifp luiie tm Ihi' xilOU 

Ity of the Mr to holcE wain? [hnv doi.'-jr iim aHn^t 
dbwihlte IniniOlOy M rla^ hntn-'st tEmenf cbv? Al 
iTie L’Pihh'nt Uloe of d iV? In stimijHT!' In winUT? 

Z. IVIsy previpiOiEion nomiijTly 3>r.n JeT in Inniv 
[hull in liiph IfllMlldl-s? Wlinl li tin* hns-is for l?>e 
wt-altn^r pmvnrlu **ll h tixT liTild to tmow"? ts il 
Eti EuLilly tner Hk) mid Eo mkiw? 

Sr ^V'FillI k mnaiiE by ‘'dr^- n\.r '7 Bv' "mnisl 4 iir"? 
Dip thr^' rUrW/TlptiEiSis nf (hr' Tnoktlire c!nxmiluf- 
i%lirs of the niT n^h-f to il.s afi!*4ihltr nr its trLlivi! 
liuinldiEv? \Vhy? At what tinie nF dnv svill trk- 
ti^'c hiJinEclitv lie Idj^lii^st oei Ehe uvcfjJ^e? AE 
s^-fiLit EiTFke Esf diiy ^vi!l it Wisy? 

4. L^tiiJtT VI hat rotidiTinns mi\y tile rflnlive hiunid- 
ity lie Wv iln- alpvnlLilr hiJKitEilly fuirly !iii*h? 
Xiiiue in umi ^vhETn EliPse E,’^nidiirijii» Occiu, 

I’lidn ^vIjuE mnditOins nuiy the reliElve liLimid^ 
Ity hr liit^fl Ulif] the nh-tnlute hnfilidiEy low? 
Name m nreii where thi^r 4 .MUidiFilins ort-nrK 
During what SeiWEm of year will djcV Iw tiuKt 
nniirririTi!’' 

3. I low drif*^ the abvtdntr hiimidilv of ihe ait over 
p.ilnr Eureaf in in lit Loinpam with thiE of tike 
tar inrr denfrt^ Sn hnver ktitiiEli-cp Kehv do 
Juvh i-niiditMins affn t pfrtipilaTion ainT its !K' 5 i- 
SEMiat diilrihtiiiEio? IFhotr.ite by Ei^ing tlie ptc- 
dpilalitai of V'urkhEiyatisk an ev^onplo. 

G, Stule the f;ii'lor% wdiii h iilfpct tlip min of 
ruthm anrl i'k plain law rsioh tipnnN's, 

7. Nanir fhE- invEnnoi-nl n%E‘d in deii-rniinfng rvltt' 
tire liiEiiikljEy, E^pluin |lie pnifu^lpli- up in whirll 
the ding psyi-hroTntler I'lp-ra Frs^ 
tJow dcwLis relatk'e huEindiky Jiifei.i htunan ctim- 


ftsrt EiiifdfitiT^ In w1nE»-(? In siinrmrr? Why? Why 
is IsniiKjr relit he Ij timidity in Loiilid hisiiv** dat¬ 
ing tlip winler nMtnihs detriEiienliil to man? \^'liy 
is it ImpmclfL-abh’^ EoiiLuinEum a higli indorpr rehi- 
lin- InimfdiEv flnrin|s I ho W’lntLT iiuindis whi-fo 
feinp-nil iiTOH nre low-? 

% Him' do hininidity tiiEiditloiii!i aFwt Oj^riLmltoTiE 
PhW Ikies^ yk'hhfc ueieI profil?i? ^iVItv k Tidiitive hn- 
itiidity of the air esp^tially inifwjrtant in iiri- 
watt'd iTt^iLsof dn^ fejtiooi? 

| 0 . ^VTili! n'tfoE't, if unyv f<*latJve hitmiElFlv liai'p 
eiti E}ir premlnw^^of dust sioriiis ioeI forest firrs? 
Wiry h i| iliffipiilE Eo brfng fort's! firc-s Oodrr t’lMi- 
trnl duriThg perlcKls of Um telitJie liinniditv? 

i 1. Of whit (Im.S tlie dust of l\w atmiiSplit'tp ton- 
itisL? MiHickt riitki^ up llltr hulk of ihp ihisE cif llif* 
nij ool^ide Ilf Large rWte^? Of tlml id the air nt 
large eitirs? TVliat isirnpaniats nf Elm dust of the 
nir are lumifnl? Wliy? 

I», O^TT what pirt^ of the ri'irtl/s SlirfaTO is tho lir 
ndativi-ly fFE'i^ franntliEst? U liy?Ts iKie amoiin! of 
dost in tlic air o^i-r a givnt area mEivEatil? If 
varinblc in EEnmimt, whv? 

13. ’VMiot is smoke? Ilnw^ mtich L?inijit;e it wnrkiy 

iMlmalrtl lo rarh ye:ir in tfm lloitt'd 

SEaiti.'^j? \\ hat eaUM'S Ehiii eikiirnHuiK Bnam lul 
hei't? Uliy dri ciEie-S i iry grmtly 111 iUiiikinpss? 
ZlhiNlmte Ihii Vi:iTi;ktiEm |jy 

e^iinples. 

14. Dn-h atniiisphETie dnat st rve tmy uwfnt bine- 
I km? It # 0 , wliut? For whiit plMowunmn oF tiu- 
litre k PiEim^pherk dcnl lOHT-ssary? ti ^.W diiil 
were remuvefl fmin ihe EttniEa^phere, uFmt 
rhiun^e% W .mid you nhseiv e m mturi:? Wrmkl 
IlieM’ !m! 10 ixnir Iftiiig? Wtiy? 


sh:ij<fnrED befoexces 


Biiir* T. A-. ll'r/rF/prr Ffmimij, Preniite-flnlL Irn^,. 

New York, pp. 41 —'m 

Tlfce puges sngjLii’SEed for roEohng tvilplnln j dl^ 
enssinit of uhiio^plmrk' liiLinfdily, a deKtiriptiun nf 
rnstromt iits used fnr its nu-asiiremcnt^ uiad a E:on- 
^Jderatlun of evaporation, 

Trewnrtha, C, T.^ Am Infrodnetiifn to llVv/rhee *fpij 
rbmflfr, MtChow-Hill Honk Compony, Xew^ 
Vrirk, mb [ip. I n-l^h 
Tim ps^giuf viled consider Ehe tottr.e anil im- 


piirlaiRe of water \^piT, Ehe hydmlci^hr cycle, iio- 
midlEy iUid it^ meLUiOL^m'iit, and kiUimJ lopj* s. 

Ward, fb D.. Tfu CUrtmirwitf thtr VrUlt fl Stiiirx, Ginn 
and Coinpiiiy, Jhi^ton, lU 2 a, Gimp Xll 
Tfiis cliaptLT tre.iEs reltliM* loiniirjitv nnd Us dk- 
trihiilion. alisritnte liurEiidiEv and Ik distTifaulirm, 
iwapfinuirifi. sc^nsilile tE niiSTTiitore, meisiiri?Mi^i of 
H i.itnde trmp. Tatiirr, and st osj}.le ttmip raliitc^ in 
the UEiited StLilev, TreimtirEit ol w-lisltile teoipera- 
tnies is psirEis'Lilarly gatnL 


Chapter Thirteen 

CLINtATJC r.LEMENTS; FOCS, CLOUDS, 
AN1> PUEClPJTATrON 


of Afmoxphrric Mohturc. Wlicii- 
ever till? tcui|jvr4lMrc drops si> lunuh th^t tin? nif 
uiinnnt hold all of its giiseous water conteril, piut 
may coodctLiH.^ urtniod dust parUdo in 

ihe Jiir. Tliis protx^ss Is piirtitidurly rapid if nmiiy 
cd tliv iit\ld parLfcli-s iiitikitig up the dust 
hyg;r05tt»pic. Or C4pLihle of absorhiog wult'T* 
Since such hyg^r>\eijpie |J:irtielfS ure present in 
ciinijidrt^kblc iiiiinLaTS in all $iij-fstce tiir, con* 
densatioii will ulivays occur if tlxe Icmpefature 
islowt:tcd sijfiicicotly. lliu drops of water fotoud 
in this maiiiiter kne very small, ran gin g from 
1 1230 di.nv^i to 1 23.CK}6 oE an iTich in cIki motor 
so tiLkt, like the du^t partidc\s^ they remaiTi In 
suspension in the air. WheTi this c^^itdeusatioi^ 
al water from die air oct-tirs at ut near the earth s 
siiriace, a Ickg residts; v^hen at some distaTice 
alan'c thi: ground, a elrnid Is EoRUid. In fact» 
there is no EnnchimentLil clifferenoe Iwtvkcen a 
fog nficl a doiid cxttrpt tiiEit i»f liK^atiDEi with 
reference to the earth’s surfatej u fog may even 
l»e i;h»svril>ei1 as n ^'stTnilus cloud near the groiunJ” 
with essci^liat nt'CEmicv. 

hogs, theii. result Froni conliug the air 
aud voiidi-kiSiLtEon uf gaseous ivaltT die air is 
unalile to hold at the lou-ited temperature. They 
are, thereiort\ of fiwre Ireijuent Etccurrence in 
d4.'priissu>t]s, as ovet marshes and taheu, thkici mi 
adjacent Eiiglier IliticJ licLEuise,. iis air c<io!s. it 
Hows down the slufK-^s and jiceumuhites ;is pools 
al the lofwer levels. Ttiis cooler siir in depressions, 
no lunger nble lo bold all of its water* loses pkUt 
and fog fonns. 

Ifie eiiuotc do3ps of %vsittT which make up fog 
form aroiuifl flust particleSn as stated earlier* 
I'hetx-hire I hr motr stieh aoYld material in the air. 

(he greater the prEjbalulity of dense fogs^ Many 
cities Lkre very sniaky^ tEhcir air eoiUainiug cuor* 

1 % 


uTous nuinE»erstif particles of st5t>t ^ hich facilitate 
cuikdeiL^tlou of n^oisture xvhcu tlu' tcmperaturi 
is Imvered. l-imthcr, tire smake diirkens tlw fog 
iuid decreaM^s visihiliEy^ Under sudi ciniditiaus. 
tEie Fog ^vhich results is ^mietimes known ns 
*‘wiog.*' the [Liune iH'jiig derivcil hy omsiblriiiig 
parts Ilf the wiirsh; smoke and fog, l^^mdun's 
celebrated ''|x.'a sipup'* fogs, wdiieJi are oF thk 
type, arc proljiibly (he densest In tlic world, s(j 
dense as te interfere seritmsly with traffic. 

Fogs may djs;ip|ieiir hy either "EaMing" ijt “ris- 
higr" \\1ien they fall, ft k Iji^ciinsc ttn- drops of 
Water lM;et>toe ton large to l>e kept lik siispensiOTk 
by air eurrcikts. TEiereiorc they drop to tike 
groLiiul. wetting walks and other surfaces. When 
fi^gs rise, like water returns tc3 the air from which 
it w'as condciisetl, kkS ihc sun rii^is and the tcin- 
p^Tatnre uiC'tc:ews to no extent to enable the air 
to hc^ld the mEiLstnrc. A falling fi}g iiidieiili's that 
lire :kir k salm-aii,td with water; one tVuit riscs^ 
tliat the air is able lo hold more mrrisliio?. The 
iormer an iiidicatiiio of ptnbahir predpiiation 
!ind likitl %vcalher; the bkller^, of clear weather to 
fnJhrw. 

Stmomi of Ocritrrcticf of Fogn Fogs are more 
in um^ un^ait fhiring the colder pari uf 
tin; year, for condilrloiis favorinn etniih^nsatinti 
siTi? U-ss fit‘<|neTd when the air is wnotk. at wlklcli 
time its mofslTirohrildliig capikcily is high. Him 
the detiSEr fogs of (hr Puget Sound n-gion of the 
UTiitcd Stales are much mure nurnerons during 
the colder mi^nths than in .slimmer^ lor from early 
full on 111 hie Spring the reliitivxdy wann, moLS’ 
tnrc-laden windsi hringing siir Irum over the ocean 
are eoolefi by contact with the eotistdrrjlily coldt'r 
lan^L I'urllier* ivlative hnmidity is higher at thi? 
time of the year. (Sec Fig, 83.) TlkrrcFure a slight 
low^eriiig id tetnoeratuir ^vlU pnidnee (^indcinsii- 
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lion, wlirrt'ui in jnimmer ihi-^ must be 

gnruiCT Ik-cuii^ of tikt- lower nUHw bsiniitlity 
durii;^ Hu- nuitrstr moEiEhs. SiimiiHT fogsi an? nJt 


lin!rnovvn» howoi-er, imcl, in certain ns ntnng 
tKe fikuil oi QilJfgyrnm ami tlm hhorei t>f Lake 
Superior^ they are \ml\t Iroijiieot ELikE;| aflen dense. 



•f* 

w* 

Fir, W). This mail ^liiswi ihe mrm wKc-^irp fncs arr sn j . . 

fcrriallv. ^ nffe^t hinoBn acdvitSes 














































137 


FOGS, CLOUDS, AND PRECIPITATION 


Thf? Firiigs of CiilifcTmIi;i Lire.' c^utn^l hy tfim- 

wiiniit hreezfs 

I sin wing over cnIcJ wattT \vhit:li Wflls tip nUitig iht* 
Imd niJtrgiTL Tliis fttgs> Jini!ie>t from 4 to 

6 olf'itjnri!* hiat ufFcctiug a imiTiiw sldp pf 

Itiod itvest ol tliL CuAsX ratigcs to an f'xteiit tJiiil 
vi\it>ill!y is n^Xvu liiu% IiiLritL tlsi-rii |s nu fog, fur 
it is ‘"dtsscj]VL’d"* by (Ist? Tiiglils' lnL^atod air of tbe 
ijiterior valli'y. Tlie sumnser fogs aloEi^ the uEirth 
.'i(jor& of LakL- Siijx-ritir, wbyrt- fng ap^x-ars Ip pour 
in frnin the? I.ikc m\6 tlircso^h bn-nks In I he Ikj?- 
tleriiig biglilLiJid nlbtrLb-d hy river only tP 
ibi^ipated a h’w miles inhincb are oausi^d by 
rfirttlensalion of waliT fni'Ers the ^vann uirOver the 
land by cixil lake breeztis. 

AfE'cii' of OcV FiiTi fartr of Dr osr Fogi. One ty-pe 
of ^'bere ftjg^ Jire inotL-^ tbun nrilifsartlv previl- 
lent is wol-bicLig eiKisls in ibe higher middle 
Lilihiilys, .fvirb as the west etsasl of NtirMi Ariu'rioa 
Irom cental I California lo (be Alriitiiin Peiuiisubi 
of AUlidvu, ibc West coList of sniiflu-ra Cbile^ oitd 
the ooiists of north Western Europe, These areas 
lie In bitiln^ii^s wliere Hie winr.Is prev^ailkigly 
from the west, hriiiEnog relativily warm,, inois- 
ttir^yfudeil air to the coUlcr land, wlrere the 
moisture is condensed to appear as fog, es|ie- 
ckilly during she w inter mnuths. Anotber l>pe 
of Jirea ^vi\\\ much fog is wdkere vvariri and 

cold ocean currenfs nirrct. for cjsamjde, in die 
vicinity of L-ihrador nitd KcwdonndLiTid, ^vhere 
tile Ciilf and llie LiibniLlor CJnmmt tnake 

cimlact; and ofl iho iK>rthrrn L^liind of Japai], 
Lb^kkaidn, the Kiinwhin, or Ta|]iiin Stri-Ltm^ 

meets |}je {Kva.diin, <ir Okhotsk CurTeinn iJdior 
parts of thn world wbere ftigs are frcc|neTit nitd 
Eletise are along the coa-'^ts of Peru and tinribcm 
Chile: hi Sou diwest Africa^ stmdi of die cr|uator: 
(inck liorlb. along tht: west enast of Mi^rocco. 
Despite die fact tluit iheseurcdrv or tweii haTTen 
desert ari,ra5, with rain almcXitirnknowTi, the mnis- 
tnre jnrtportrd by si^a I>re<:r3!es makes t}n> cintiate 
nnpleasuint. niid^ acct>Tding lu Knairew^ sc* <laTnp 
thkiE irnii rusts rapicity and fabrics and li'4ither 
mold. In rbc Ibnled St 4 ih?s,. Ix-avy frjgs arc nij- 
rnernus on ibc L*^*iisl of Vbiine, alt^ng most nf die 
Pacific ttJast and on tin? sliores^ nf Lake Sii[>eriar 
and tbe atiwr Great Lakes. Tbc^ are likewi'se of 
frorpicLit oKriinenot? in ibr nuigh ccamtry uf the 
soodx'm Appalachi.Liia nnd tbe AlIegbeny«Gim- 
berLind Plateaii, ^^ liere lopograpbie eruditions 
fsn'Or ^-OEictniEriilEEUi of cvikl air anti con.^c'rjuent 
CDLidensiitinn of moistuie. 


LVonomic Sfgrii/lefinee of Fogs are seh 

dorn^. il cVcTt of t^icjonmic IxneRl. When tbty 
ocinf frt summer* tbey handie^ip agriculture by 
liniiting die ijiimbc-r of ctnps it Is pos^'iblo to 
grow at a profit and by alfecdiig yiiflJs adversely, 
in KTlain arir^ts^ as in tire castini pirtinn nf the 
uurtla rn IslainJ of Japin, Jiukkiiidti, tbey elimi¬ 
nate agriculuire complLtely, At nil tiaic^ of tlx? 
year, togs nailtiply tbo ha/^irds of tTinLiportalion 
and tjUVL'! eui Elw liuuL by air, aud i.i% cr the great 
oet?jin highways of the Nordi Atlaiitk ilEjd other 
seas by decrcMising visibility and increasing the 
danger nf collision tuid ^lijpwri-ek. Because of die 
difbeulty ilf landing pliines <liiririg icigs, consider¬ 
able e?£|X 2 nclitures of time and money have Ixt-ni 
made to discover means of di!isip4rling I hem over 
flying fields* without much peacetime saieecss as 
y*‘t, though iriiipTfineTitally feasilile and possible 
if the cost fis iimniiteriaL as during war* Lix',dly, 
as along thLi nordi slioric of faike Superior* wIutc 
tlie resort business is an imparl.uit s^jurce of local 
income during the sburt sunaiu'r simsoiu fogs 
dttrrcase the tr.ide itnd rc'ct'tpts of betels* lodge's^ 
and tumps, even causing them hj<3pTate at n 1 e>ss 
during EiEj occasional suiiuuer wflb mure than a 
normal ivmExmt of loggv' weather. Fogs are iibo 
gt'Eicnilly thought to affect lu-Likb (‘OudiHons^ nrt- 
favorahty fiecaust' ibi-y eul off sunlight* and tliey 
id Ways increa^a? Mining rcNSls hy niakiEjg artificial 
illumiiKition uyctsiiairv^ fluring (be davtime. 

Chwid4r. S^litni o.indeiisation nf water fnim tbe 
air cetairs at stiine di'.Enmx^ atnjvc tbe surface 
of tbe earthp the resulting pbeiioirieim are knin^'U 
hTs ^clEuals," Tfu'se jue n.inivd aceoribiig to their 
appearance, fami, euuI arr4ingement. If tlie tkmd 
rtisulls frrjm an ascetiduig cuns^'diiin current* 
an air moveEneiit caiwctl l.*v lern|X'^raluri' diiler^ 
ences^ caiultriSiiIi<ai v^ilt Ix-gin at an elevatjou 
vaiyung from UiCifi to 4{KK) fi'cl. dependent on 
tenip^ralure and bn nudity. AIhw c the bim^ontal 
base, loeated at the h-vi*] nt which CfxideusafioEi 
In^irLS, the ^-^itiony-jtiipMriug mai^rs of (he so- 
ei.iik’Hj "cumulus" elLniiI evtcEul to great heights^ 
often sev'i^tal miles, la^iiv-lying cb-nuL* uunnallv 
nut imieh more tiuiii lf>lHl U vt almv'e tbe e^-utUs 
surlaee* if airangrii in liaiids nr layer!? arc IcEjoviti 
as "stratus" clouds* kit, if ttu^ iiTe tbin and 
fleecy^ and at elevations: t*f .> miles or mofc^ they 
are caflL-d “eirm.^" eluuds. At sueJi great heights* 
tempuatures tire so low ibut waiter irix-JEca. 
'rtiemfore t^irnis clnnds arc mi posed of ithmite 
particles of ice nitIxT than of w ater in n liijuid 



Tic,. 91. ricmiilni^ rioiids. (OiiTtcs>' of ihv S. WiMlIbtT 
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FiCi- BvL Cirrus elDuds. hiFicd form. (Courtesy of tfic U- S, Wiyillurr Burc^iu^) 


csHulitHJii* Trniisiiiuiinl oJnud forms Jire nauipd 
by iisiijg oni' of I be preceding cloud or 

^ifor UTTti sitch os ‘^fri’ccto,/* hrotti^u. or “iiiinbci,'" 
taiii-lx^riiig. iis ;in adjtrcfh'e, and nne of ibe clugd 
numef as n tmum Thits we h;i% c slrnt<>-cwmlj~ 
ItjK. cntmiijt7 slT.itus. drm-eiirnuliis, Fniclfi-slratits, 
nimlKvstriiiiis, and otHi*r iSfmilar dcsiTipt ive design 
notioits nf the Intcmierlmtc iiT tralisilioiiaf cloud 
ftirmsL 

f]h>[ids ttre of ^ciit ljn|iurLinc^^^ for they arc 
tl>c iinmi.'dijte stnsrcx^ of pm’ipitatrnru Tlwy lihe- 
W'LSit :llf^^c■l !n 4 in by [Ku'aig a facfor in tlrti-irnitifiig 
the |XrrCfiilage of tln^ pos^^iblr luMifsyi sunshine. 
ibiTcby lintiling w\p systems aunt ctrop yiehlsL. 
They 3 i!so affect tfic am on i it of urtifLci:k 1 ilhimiTi.v 
linn necessary, sum I mu 115 pTOiljit,1i%'o ciipiicity^ 
Tlit-y riKiy di'cmise ihr attractiveness of nu 
arcrii, for few pNsple prt^fcT a rrgirrti chanicter- 
f?i d by much cIi uieIvi gh wimy weal her. Possddy 
even iIjc fcpiltc-rl dniiniess iincl taciturnity of ^^cr' 
tain pcipnhtian grotjps nmy be a reft'Ctinn of tlir 
vi'LMtlier Condi linnet of their hume aum, a^ I5 Ih?- 
lieved by some '^aulhorjtieis:,* 

Trciipitalhm. TVct'ipitation, or deposition uf 
water in eitbi?r ni|iiid or solid form, remits fmm 


cooling tiK' uir in some manner. This may occur 
cither near tfkr gfEniitd Or ahsEl. In tlie eajsi.% 
water ji^irlicles lost by die air at s^ane distance of 
die carth*s siirfsii;^' Ex^einne of such si/e, cilber 
from accretion by continued etnidcTCialiuii nr by 
tTOalrsccnce. thiil ihey will not rem;iJn in suspein 
Sinn to form clond m fog. 

Four imjKJTtiint jispcets or cliaracterLstics of 
preeipitiitioii amt (J) fuirtL (E) hitrnsity. (3) 
cfistrilmilim, .-ind {4> ntnnimtH Luk uf [nfonnu- 
tiun etiijcemiTig any one nf these four cltaf;icttT“- 
istics of the predpilatinn of n given an^a mav 
lr;id tis an cirone^ttLS c^icliision regarding the 
destrubility of tlir pm ipitatioii of that area. 

Forin of FrrCipitifUmi. Precipftaliiin may ocetir 
ns ilew m frost, rain, sleet, luifl. or snntv, th-i: 
csjict form varying with ii-mjurmture. phitv. atid 
other coTHiitions nsMiciated with the bwertng ol 
temperatore. 

i>w nr frost will fw^-nr when the fifr irnme’ 
diately afiovr |he surface of the gnimid become.i 
^itnrated with water. Under such conditfEnis, 
water taken tip fmin the sail by plants and 
giv<m nff by tlieir feu^cw or ralbi^T evjiporjiLiiig 
sijrfatvs is nnt ttbsorU-tl by the air and thi>Tehife 
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at'cumuLiU^s nn the plants. In xhlm ease, the 
sonree of tlie Is the sail. UiiJer other 

canditions. the dew muy represtmt Mater fcin- 
densed trom tlic air iinniediLitely in eotjEact 
Mith the jrnjQiid, and, nndir e>ceepti0jnd osn- 
ditlnns, trom a LviT mi Il> o?^^x^ed 3 or 4 fret 
in diithness. The '^^cnrly falling dvw”' is u Biinre 
of sptrreh. tf ti LiipTatiires mnaiTJ nlxive 32 F.+ 
(liis precipilatirin will [le in the Uwm i>f dew; 
if lithwv 42 ‘ F,, vehieh is in it Imvxm clew 

\nxl ;l chti*et liejw^stdnn of mliU^ in .vcilid or 
(Tvstalline fnnn. Lew aiul frnjit are more apt to 
iK'L'ur on elrar, ^piiet nights than M^hm there 
is ii Mind r»r the sky k elniiEly. Elie lattfT ernuli- 
tions tc'Eiditj^ to prrvruE ciHAiit^ ul the snrfacsu 
uir to the dnv jwiisE. As has Immixi nc^letl in jin 
earlier clinpter, eetNiin melhiuls of prev^eiiUng 
frost are h;LSed iejxhi iIjo hi cl iUiti elkL^ekiti^ itMi 


rapid radiation will be elWlive in pfevenliiig 
cuiding nnf] coitfh-n.uitioo of water. 

Rail! OL’Litrs when the teinin-raliifr of eIh* air 
at 5E>me ekwiitioii alHWe the ^onnd is lovvi-rrd 
siiirieLi-ndy h> priKluc^’ precipihLtLttii of wulia^ iu 
a iii|iiLd form. This nuiv ri'soll froni eoolijm in 
ascendine csjiivection ewrrents; from ttwi rring of 
li'fnjK-ratnre hy the hireeri asctait of air over 
mafor tnpoiifaphie iTTei^nlaritses; nr 1h' 
re^ttihing Irojii importation irosn hij^luT latitudes 
of large mavses of eokter air wfileh force warm 
Mirhiee^ air aloft, thus loM'ering its leiripTature 
and producing coridensatajn of M'ater. The firsi 
of ihi.^- tM'o causes pmdnces loeal stcjrms or 
thiiiiderictonns: the- latter iwo^ more geheral raiEis. 
ilt.Mvy mat pnitr.aeEed rains c.ni ix-i’ur only \vi[\\ 
11 eoiitiiiLud fetiewat uf Efie water SLjpplv mid a 
ts>EitiintatioE3 of the ou^ilitig. This k^tpmes e\T 



Fir., y i. Jiwt ac thi‘ yeur Jn4:1 wac Efrawing to a rhj^a-. .. ts n sIh f i^tunn slraek Hairfiem New Kiii;hind. 
Wilh Oamrclteul aEid Ma^^ihaHClts hit woUL TelepUaiu- .naE felegtjpli wirt^, sv^ «4lnt M'itli to llu- dia k- 
ness cil a MTi’^t, fitake aOrl d^Hriipti'd I’a^t-Tiieiits were rxner<^t wil|i slan ls of glare ki‘ iiiiiJ 

hhickeil liv fallen Fjiaiii lie> and l.>pplri3 pilr%. Fin IrN wtTv^ frll ihmtn Eialtiiig wcirk En fai tnries Hud itiipping 
lal hiirniug fnniNix-i. Elm-. Ion ing an onwiiiiEml saving ij\ fnr J It .- ey ft-lHkrli d eI.uI "the skuUh-n li^- fnr^r 
haml iLol bird' fiV^E in llieir tracks. In tSkr abi>Vf:, ihr hnidv t Ini-s whlrh li-ril attoJi Mini Ui the .-strwls of 

r.ElifpBeld, CiinTKflinit, have Ulc^kHy than Slrippi-d limb frcan lixEtli ^ IJuurtciy .kf H A. BencEin Jt. i 
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Fir;. 9,1. Tfihacfn dtstrovi il hv luiit. Most of iHp Irnvi^ Hlut Imn ilri|iptiJ ofFA>Tiinlt’trly: tlime* thut 
nmx\ liiivr Wviy litii ’Mi Lunlly tin-)- urr ((:4ii.irri-ii iif tlir lisitti Liiid ITliiI ]iiMir,i]H.‘4.- Bun-u-LL ^ 


ilrnt w tirn it ii JippreffLitirtl \h:\i 1 inuU of niitifiill 
foprest-Jitt [| lall ul tons of iViiitT ta ihij 

s^jiiure itiik?, t^r over ly.iKMMKD.iHK^ tons fur ^ 
sl,ite tin? SI7X? of Atlfitiplj io pkiKliii^-c 

cotiilitjuns uliEL’Ii uili pRH-jpitHiliou ol sijijH 
(■^ur>riTiniis umoujits of vvjtor by urLiticJiiJ iiiL-:bti£ 
uro tiitiie; uiblv tilt' oibEirnioiitiC friRxJi uf liiiliire 
jiro ixifitpL^U-nt lu triijnire sus-h rt^sults. Uiuler ex¬ 
cept iouli I cuuditiurj^. :int] wtlk tx-rtai]! ty|H'S uf 
rltbiicE, prrvrpitiitioii rniiV lio iiiducvcl Uy 
ihv cIlkuU with dry loe. At thi- pri'^ibriil titni:-, ibh 

m^.'ShEMj ii[ prodfciL’iiig pri,-4.'ipitjEiiiiL ii 111 tin? ex- 

|i4^r{nieiili;il stiij^o. niid its Future priKticTi] v.iSue 
rmiaiiiN lu lit [Sfovt'fl. In jjt-ncriii, tl h Hlill I me 
tfi.ll ‘'Riiiiiiiaker5"of>tniii ii hdliiu ni^iifily liet-aiise 
111 liny |si’i>ple will kbp[)iinud!y Ikrlieve a.iiyEhitig 
prpvidixl It h ttiL-rnlihliv BaiiF liene- 

fidsd to ve^otutiuii and tlnTc^fore U* man. u.xeept 
as it Tiijiy occur during I lie flouirhiig or rruiting 
S^'json. Tlii'rrforc lei^ious of ;ihiJjid.kJ]E lint not 


excessive rjiinfidl cim in general areas id uttraC' 
tiun to inan, 

in it n-^tricted use of llie tir-riri, pn^- 
cipitatlnii wbifh msHirs in Hie fnmi of ice part¬ 
icles; hi i^kpuhiftiwige^ [t aljM> iiielndi'ts niifi u lileh 
falls and s^dLdifti'S on irvi^ p^iwmeTits, ninl oEIut 
™ ld Furlaces wheti ]owtT flir temperatures are 
Ih-Iow ffee^idiiig. Sleet stunns intruduee dangiKT In 
Iraffic. Ehe fitni of kv on road surfaces making 
dris'ing Iia^;;ird4 3iix. They also cause iiiueh prop 
otly ckiinage^ the weight ut the a^eumuliLted load 
of ice often ^Tripping trees of their hrauelk-s, tliu,s 
mlrling urehurds^ Siindarly, Eho Ic^id of icc on 
w ires may Elisropi ti'lepliniie aiifl telegraph Si'ix"- 
ice, a In I even block highways svfurn tlie kedaden 
wirex pull dfjvxn the supporting piles. Fortu- 
imtely- tlit^fit^ stfinus are mnfiiicd lo I he ecTidirf 
lUiinlhs cfcf the year, hi-ncv Hicy dc» not damage 
cTops. 

f laflstL^nns occur wdien pn^eipitalfan is fn the 
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form of gtnbiiW masws, Mppsirmtly of Inlt in 
n^ality itiacic up ni cxjiic.'ieiilrio Ijvi^ri ot ti-unpiict 
anow iuiil L'kviT ito, xvhitll UAl only al tiiHfs of 
lhuoifc:ri^Ionn!t+ tliek f-umiiiLiDii ri-jitiltiiig Iroio cjc- 
tncjncr tiirbrnluj^ci^ wigliin tlw tlsind mass xvIiltc 
tlH*y od^nute. In tlic proct'ss of FiirmalkMi, llw 
jiiilmclual hatLtone alttTtiatLdy rises iiikJ fa! Is, 
ciirricd aloft by usccittUiiiT air c-iim?nlj(, iaWiug 
in td the pull of p‘avlt\\ WilJi lml-H 

upxs'kLTcJ inuvesneiit, it iiCi'^iiires lOi ufiltliEioital 

luvrr ol snow or ice, thus hicreiisiug lik sij.i- until 
Jiiidly it beeomt-s so br^j^e tluit it fulls to the 
gromid. HailbtDiiGs inch in diameErr arr n^b- 
lively qommou; ^nm with diameters of Ixrhveeii 
4 ami 5 inches have lotlen at times of gr<iit 
atmospheric disturVunkC'e. Ot‘Ciimi>g as tlitey do 
fikr the most part during die wami season, hidl- 
stoniu; ciuisn jin eunirmons 1o5s> estimated to he 
In the iieighhkrlvTMKl of $ 1 On/K)0,OfK) atiniudly 
for llu- Ihiiird Stjiti^, and !i1mhi( $4.o0n,n(lfl fur 
fiktva alone, fn a dnglc slorni of this type wJiich 
liccnrretl at Alla rg Ij-u, MiiiiLesogan lu May, 11)45, 
mmv of ghe kiihlones were the size nf eggs* 


W'^indows were bnAein niaikv of the sirwts of 
Ihc Inisiiiiess section wrri- stJ littered vvitb glass 
I hat veliieidsii' traffic w as inti^mipted lor Sf;versi1 
hours i not a TiKif in tow n escaped damage. Fniit 
trees ivcrc stripped of hlossottiJi and hark; 15 per 
ctnkt or rnorc of the i.'tops td the z^tuTuuiiding 
I arming area vnre destroyed^ Even birds were 
killed inciitesidvrahleimiulHTs. In alL the damage 
[kV ihh fjue Jittirm totaled upprrkvjiiiately Sl,- 
uu (iiuoniu ejiet^edvd in iiumerokLs in- 

St allies. 

Though Ikikiistonns cause cofeilderahle pm|v 
eiiy kiss in towns, the rcnijskr iluiikiige is to CTOps. 
t:orii is slrjpp<!tl of its leaves aiul killefh erittcm 
is rniTaKl in siinibr fadnon. With a crop such as 
tolKtccOs the leaves of which are marketed, loss ts 
often complete. Even fniit crops do not escape, 
■rjnitc apart from damage to blossoms and tret^, 
f-i>r LiliLsgnines often pit pears iuhI other tree 
fnuts so badly tlu^l they arc unsaLhlc and cause 
wen greater damage to strawberries and tonni- 
loe^i. Fi»rtuiiatt4y. nniuy of the nnwe $c\Ttc huib 
Sturm occur in I he drier, le^^ desirable agrieub 



j. 


Fic. FWi. Wion-r travel In lairthivcstiTn Slljerrin in the Xenet^ national disEtieE of t1ie VS S.W iJuting Ehr 
in hitiT irioTitlk:i, when Ehe gmiaric! is fom n arid ’<fii>w-efPveri’(L tr;fcVk4 uLTUkss coieiEiy by reiiidet^r-dniwu sk^cs 
ifS poasihle, e^cli widlUut g!J<>d ruadsw fCouJitesy i>l SovioEu,) * ^ 
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Fir-. 97. Tliis l^O'Vciir mftifLilli rrcnrd them’s wfi and Ary iJcfintlH, hut ihr. lengHi nf l\\rsc varies 

ficj prt^itly and Im^gnLrly lliat llie prrjliubJe MiinunE ol ramfull m a. givsti ypar in, Iiri|»rcflklii1i1c, Ttiti 
a hkindk'.kp DR ngrlciiltnrc, ior ft tiw Tnijc;h utic-L-rliiinlv tii permit'intalhgeiil pLiitnihi; uf prodiudinn, 

I, After Elke Weatlier BureaUu) 


turn I amis cjf {hv Cre^ut Tin ins* as in ^ves^eTn 
KiiTkSii5. wlu^re tivf t v[U" nf jtrnrtn \i.ith wliich hail 
bi asMTciati-d h not iiiiCTOrnriiniu 

Plfcipitiilfrvn at li^EiiijHiriituTes Iwlow Tri^ezing h 
ttimmiinly snow* a crystanfiir form ^i‘nter. As 
has la'cii niitt*<l carlirr, vihtaj te^Enj^eraliiros arti 
low, EniiwraU U ni'Viir Imavy, bni Ijgtit ^invt* h-is 
hern known lu fall Jil ^52 F, TiiiTcfoH- It is 
nevur "t*jo cultl to sntjw\" but only too isiUl fijr 
heavy sfinwfall. Snow is gciKTuily lionefidaF 
jozming a blanket which protects the gninnti jinil 
plants from Sitddun and great ehiiTiges hi tem- 
peratnre, thus preventing winterkilling nf grass 
iind crops. ^Vhc’;^ it hills in naairiTain arcus in 
which streams heacL melting nf Ehc snow supplies 
Water to the ri vers clnring the spring and .sninm^-rt 
thereby regulating their volume and ioiTvaring 
tlicir desirability for srjirious isjms of use. Snrwv 
likewise supplies aii apisreeiahle amnutit of w^atrr 
for cropji In agritulEiiral art^iB, prodtlr^l nmnff 
is nut too rapid. Snow also tnaki'S Itt'avy laujUng 
praeticabTi- wdiirre itiads are norroiilly poor. In 
large urhan winters such as Neiv Viirfe City, how¬ 
ever* heavy snowfalls impedi' tralfic and entail 
i'ipk/nse I nr tlietr removah iu which re¬ 
spects they lire dirErimentJil- 


htfvmittj of Frrcipitaihn- Prccipitallcfl varies 
wilhrespi'ct to intensily from a mLst, in which the 
minute drups of w^ater measure nidy 0.(lt>4 of an 
ineh in diameter, to violent thuxidvrstEirni downi- 
pfuirs. with raindmiis 0.2 of an inch in djameltT, 
with all gradatioELs betweeti these two extrrmes, 
neither t>I wflueh is as licnefieijil a^ shijwer^ of 
moderate intensity. Ttro much mist creates an im- 
pressian ikf too Enuch min, whcrt^aii this may not 
be true* An ejcample of such a condition U 
^liTorded by the SkMiitle area, which h;iii an avrr- 
agt' E>f b^l rainy days a year; a total aiimial 
precipitation of 34.(13 Inches, not an osccssive 
amount; and on ni'erago preclpitalkui of less than 
9.33 irtches during each rainy daVr Such eontli" 
thi-ns limit crop pn^cluctlnn. not lH'?c;itise preefpb 
talion Is ti^> great* but because the large numl)cr 
of rainy days alfiK-ts agricultural [xttcntblititiS 
arlver^cly by decrcLisiiig the amount of siiiLshiEie. 
By contrast, at Opid^s Camp, in the Big Santu 
Anita Ganytm, southerii Califomia* ov-er L02 
inches of rain fell in 1 mmute in ApfiL 1926; in 
tlu‘ CluTmpiinji Valley of northea.stcm Indio, 
42 niches of miri liiiVe fallen ui tme day. Sneh 
IwTifuHal dnwmpnurs enusr much damage^ 
fn the oases nf dri‘ areas. w'htTt- watt'f lor etopjs 
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ELEMENTS OF THE NATURAL ENVIRONMENT 

A^ EK^VOE MUNn iLV I STATION IN JNCIiES 



Jan. 


Afar. 

Apr. 

A% 

Jttar 


Av{lr 

Sf^. 

OlI. 


Siicraincnto 

3,? 

3.0 

2;& 

1,5 

0.8 

0.1 

0.0 

o.c 

□A 

0.09 

1.0 

Biuilacvk 

0.43 

0.4-1 

ti.e9 

i.52 

zn 

3.33 

5.15 

132 

1.23 

O.U-JJ 

l}3 


is vut supplied by bitNil rain Ml In sm.iQ 

but is dniwii fioin Sprii^gs, or rivers, 

uud vvliLTe ^lokfiit itiiti'j jiic ibe usual type, tlie 
ckimuge ihty tiHase Is sd grei.it tliiat ibe iiilaibitauts 
of such areas are repwtcd lo pray that it will uofe 
Tuiii. £>eKirabtn hUeo^iities of preelpiiatiiui lie 
bttwtH'ii (be two evtrenies; tbe CKpHmEini would 
Ijc the beavifst lull witlTio u giveti tiine wliieh 
could Ijc a!.isnrhc<i effect]vely by tiie soil, without 
ubjectionable ruiiofl. 

DLsrnhutiim of FftTijiUaimn. Both tlie time 
and rtrgulanSy of msaureuec of the precipitatiuo 
of an area are bi^punaiit Eo all life furim, iiiehub 
ing inaiL PreelpitaHuti is mnst iHuurfleial when it 
oeeurs elurirjg the season of pLnt grow^thj least 
when it occurs tliinrig ibe cokkT niouElkS of the 
year, wlu;ii crater re<|oirttne!its of platils are stiinU 
or whcE] plant growl b mises, lns|>L^-^tion <if Lbo 
accompanying talniliLtiou nf the prt-ejpilatiiin of 
two ptiws with approsiinately the same amount 
t4 rainLill will sbow a iTiarked tSitferencc in dis- 


Dtt. Tirat 

► 3,0 rji 

it D-S7 16.3^ 

tribiitioii w'itb reference E« the frosl-frnt^ sc^ason, 
wit 1 1 A conseipient cliffereitcv of I'ili 'diveuess in 
crop prod action. S.ier.inu-ntii, Caliloniia, ri.%“ri\^s 
K4.S per ciutt of its precipiUitiun dtidiig the tcild 
season. OcIoUt to 4SI:irclj luthisive; BistiiLLrr.-L 
North Dakota, 76,3 per t'eni during the WLimi 
HL^asoii. April lo SepteitilK-r Ineliisve. Ttie latter 
[>hit<?. therefore, is fav^wtd by coiup^iri-snii with 
SsKTiimento in respect to distrihiitian of precipi¬ 
tation with rcfereiice to die frost-free season. 

Hegularity n| occrirreiice, btJlh froni year to 
year and in time of occurrence witliki (he year, 
b inipnrtiuit. Whefi- nnnfall varies gnratlv iu 
a I noil Ml fmm year to ycar+ or hi time of occur- 
lemv within the yr^ir^ the departure from die 
average Is often so great tliat uo basis for intelli- 
geul phinnhig fe nvailabtu. At Milt^ City. Mon- 
tuna, for usample, ihe avcTiige (uecipitation for 
die SO.year period ending in 1930 13.23 

itiches. prokildy ample for thi' prodnetinn of 
certain wJps in view of die latitude and the rale 



FJo. 9S. A\x?r.i|je :nifni4il po^-ipFlrltbii for tlie linited f Aili-r tlw A(tio uf An 


iierir;-,Le .%grji-iihuTe. ? 
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Fn:. iUiULiul iireclpEliitlun fw llie wnrld. i'A^lt'r 


of wupurntiuti, inspircHnn of tlio 

r(K>:ird> Fig. y7, tUihl this aniouiit w as not 

rct'civod ilk any sits^tr year; acttaal jinoMiits re¬ 
ceived vaned frtun loss lhan 9 iiivlies^ too little 
to grow crops siiccvssiully, to nearly indies, 
coiisiderubly more than necoss^iry i Further, there 
WHS no Togiihirity its this dopiLrhire Irmii ihc 
average. Series of thy and wet years altertuitodp 
It U tnie, hnt withniit nnilormity m leogtli. 
Under siioli tYMiditioa^ «t^rfttiIlnro l^f'ec.imcs lias?- 
aidoLL^. tor l|jSS4^s hi df\' years Etio often mure 
thati offset the profits of tlmw- years when rain- 
iull is amplcn It is this lack ul tlfiierKlyljllity of 
total preeipitation whSeh intmilnccs the mafor 
gamble into agricult tLre in much of I lie Great 
Plains region^ 

Arinnnjt of Fracipitaiion. Tlie aTnotsnt of pre- 
eipitLiTicsn h V4rial;le. not only for a given plaeo 
but hkeveise from pliico tn place on ihe carlli's 
snrfaev, l>fing aifeeted hy laiituiliv di.staiiee fr-nm 
the sea^ pfrwaliiig ^eind ilireetinTi.oc-^raii eiirrenls,. 
and IfrpjgTjphy. In gefciLT4i3, the piecipitalion of 
Inw lutitiides is gfonlef llsan dial nf high lati¬ 
tudes; and flafct nf e4.iyistLd regitsns exwvds licit 
of eontliHmtal interiurs, fur imni the oceatip the 
nltlrriaKc srpiiiee nf all nwr rain. Wind tUreetion 
influences iho .imnunL Jnr onshore winds arc 
Ennistiire taden: ufF:ilisiri‘ winds aw tmrmalily finv 
in water content. Warm alongsbnre ocean 
CtifrtTils Iciui to inereitsiL' preeipitiil'^sn hv' afford- 
isig a siipply o| Wiiriu, iiinisturc^hkdeii ;ur wliidi, 


on cooling over laiuh will lose w aler; cttld cur¬ 
rents, on the ctinlrary, tend tn siU'efcase prei:ipil 4 - 
ti^jii over the liuid, the cold nir over them lielng 
relatively low in w.iter content. Typographic con¬ 
ditions affect prt^eipitatLon l>y eausiug usCc'iidiug 
aiLtl deiiccEidjiig air carrenls. When air rises (Her 
u mountain kurier* it is ctsohd and iiuiv lose 
water: wln^n it de^sc'eTsds, it is Wiinncd and tlie 
air Ijceornes drier. TIuis the side of a liighlaiid 
barrier iuciitg the? ilir<'etion from which the pre- 
V4iil!iiig winds blow is genemllv well watered; 
the lee sitic fs dry and 5afi:l to lie in tlie "rain 
sliadow,** Fnt c;^arn|ilc% at Saeramcnlrc in the 
Valley of Cliilifoniia to ihe west of die Sierriir 
atid alwint 25 fi'el aliove sea level, die raiTifal! is 
ulwnt IH kiehes; at Snmmil, Tmekt^e Pass in the 
Sierras^ at an devatinn nf approxiinateh HtKUl 
k-et, 2G hjclies; and at ih-no. !l> the east of the 
Sierras and in ihe ritin shiuhKwv only G iilclH^s. 
Sonic flf die hcii Iciest jirc^ipikatioii iii the wiirld 
Qtxiirs on die wet skic of such lopoi^aphic 
harriers in the tropics; some of the lightest known 
aTi>where tn ihe world in the rain sliadow of 
these saiTie lujxiE^rSr 

III piirls of Central and Sfinfli America, on 
the south !ihi[>es of dir i lima lavas, En parts of 
the EasI Indies, and along the CiLiiica Ckinsl of 
Africa, all in the ihi^ avcnige unuuoJ 

ruin fa II h in exii-s:! t>f HJtJ inches;. In intcrinediate 
ladlnde,^. the raiFifall iil elevatiniis 4U| westTacing 
coiisis backed by Jiighbnd liiimtTS is likewise 
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\x-Ty hvLivy, uflwi rLUiglihg Iroin St) tu it>t> 
oi niort-, 

(n sikL'h iifL'AH \vitfk hiiAvy liiitifiikl tlie 
L^KtroiiiL^si of pruL'Epjtuti-EJii nw mUirwnrthyt t'lier- 
r^iipiinji, likilk. vvilh iiu aitiiiial miiTkill 

ot 45S inchtrs, hut vilh 9t^5 isaht^s iii (ht^ raiikitrst 
yvivr; SU* XjUiU, Id the HLiw.iiiaii 

fslaiicLs, 45 J inches; mnl Cikpiora. Orcguii, 131 
iucltt*s. hrtwd Jalb of riiin for orw? moiEtb in- 
cliKlf: Cht-rTLipoiijit Inciin^ 373 mchysi Mjituyu- 
ninip Itidiiip 5G4 iiielu-s; itiid lit-kni Mint.-, CllIi- 
[nriim^ 71 indie^i, Tlkt ht^a^iesB rjiitd^lll of frt'iHfd 
fnr otic il.kV \s 46 iuclies ut Buguin in the 
pines, M ith tltikt of 42 inches .0 Cfk'n'^ipiiiiji oiily 
uligltlly IciiS, 

At the other extreme^ miiny clcsi'rt :ireujf are 
uhno&i raiiilciis+ 'ilie average aiiuoal rahifall at 
Crconland ILiMch^ Deatli \7illcy% CahfomLn^ for 
example, is only L45 iiicht-s; that at k|iitt|uc^ 
Chile, n.& fuclses; ut Arica^ abo ki the Ataeaioa 
Desert, 0.02 hiehes. At Iqnitpe, 14 vciirs liave 
kiKkivo to pas^ vvit1i£)iit mla, the average 
aTiniial rniiifkill ut 0.6 hiclk^s iKaiig the anioont 
lallfog in one or more torrenHal dlci^vnpniTTS di- 
>idcci by the tiniTnlii,rr of yenrs of the rectkfth fii 
I fie Tliai* III rujrtliivestern India, for c^Ulinplc. 34 


inehes of have fallen in tvv£> days in an area 
kiEi aveiiige annual rauiliill ol less ifiaEi 3 
inches- 

Neitlier of the tun extremes of anujunt of 
pri^'ipitalion Is ficfieReiiil to man, Ijodi handi- 
cappinjT kis iHxrLipLLtioi] ol an urea. The exact 
ainount ufiich uill be tlie optimurn varies uith 
tonn, distribution^ intensity^ rate of evapurataai, 
atid other iucUirs such as natural drLiinage ai^d 
stilt lypea^ Tliiis a niuuh smaller amount may be 
^iiffiei'ent if it falb during the svann ituULllis in 
slanvers of niLKlerutc ilileusity\ in an area with 
tiHii^turft'-rcletifiv.e soils U'here tfipographic con- 
dltkius do not jK*rtoit rapid rum iff. in tlu^ higher 
hititudes wliera temperatures cheek c^^aporatini;. 
than would he satisfar-tory in low-t'r hititndes with 
rapid evapimtion and ntlier conditicniif making 
for Ieuv elTt^cllvifticss of llie prccipitatkin. fn gen- 
eralp rainfalls of from 20 to 60 iiiohes arc ad- 
vdntae;e<3t3i, Bekuv 20 inclkuSp agriculture iioF' 
malty Ux'Oincs liaitardous; alxive 6fl incheTk the 
excess prt^ipitatlon Is not InmeBeinl. hn^pecEini] 
uf a |iopiibtion map nf the world will show that 
at least 00 per cent of the worhl's inflnbitiints 
live In those ureas favored by precipitation con- 
ditinij^. 


QCESTfONS AXD EXERCISES 


L Wlial Ik 11 fng? Hmv are fugs rniivnl? Ihiw <So 
thfv ditftT from Ldouth? \^'fiy Is a rising h^t;: an 
indJcalnt faf fnir Wealhrr fhilloW'? A fiillLllg hrj^ 
one af |iF4i'hahle IhliiI wi'^ithtT ta inline? 

2. Expliiia I he vair^e of tile KliukliaT fiig^ OU the 
co4lSt of C4tliforLiin. ^V'Ulit Is the Soured of llio 
wuter daiideiiiied to fumi t.ln-se firigji? 

S. Wfiy iifci fogs fiMKv prevulent in depression^ emd 
during Elie whiti'T iiMUtihs tliua on fnlkide-^ mui 
during tJ?c stimiuvt? 

4. fn wiiaE jkuEjj of I lie w orld lire fogs l>otl i 

iind fm|oeol? In wlmt pirts of the United 
iiluEe^? Whiif e.ruHM tlkr hkgs Eti earli of ihi^Mf 
ultras? \Vh.jt in irii.Miit h)" a dtltU" fog? I low 
in II liat iesp«is da fog^ handkxtp 4iu Gireev if 
they kvi rmpieFidy iLod un- tf^i dense? 

5, J hpw du rkmils affivl ni;m? 

6- V w^hii I oji i d triaiis wil I i}rw a ml i xi wt ihi-i ir? 
\\ fiat are the pivssibk ^oll^ce^l i>E I fie wati^i wliirii 
acemnubtes in wbiit U ordinarily linnvin as 

7*. XVh.it raFn ill rut lire? XMlV tire iiEErni|>l:s 

ici prodiH C diensfv^r general run Iw urtjfii iat 
Tmeoju futile? 

8, Why h prcLipitutinc in the hmji of skel di-trl- 


moniat? XMiat ptisperty damper results from 
skt't stonns^^ During ivhat Scaunl nf die yciir do 
tlu?*e skums occur? 

9. Ilnw are hHlMnncs fornukl? Unw large may tho^' 
lux'Linifc^? XVliat fhimage do hnilslirmis cause? fn 
CDuneLtiun widi illuit kind ul itnnal do had- 
stancs fall? 

10, Wfiiat are the l>eneflvia| elTecki of prwjipiifatSon 
in ihe form of stiriw? The detrimenial cfTi.^L'ts? 

Jl. kiU^JEy of im.'vIpElation iv UHut 

fieial? VVhy arc kirrentjal dimiipciiir^ del riniL-'U- 
tii\? XS'hy do the in1iabiiaiit>i of oases in deserts 
p^iy that It ivilE nor rain? 

12. wli.it (hstllhuEkMi of preejpElation is insist liene- 
ftL'uil? Hoiv is Caillkittii'a liiiudit'appinl by pre¬ 
cipitation dlstribulimi? Mow is Xsirtli bak<i'Ea 
favun'd? 

13^ Mote d.K?S tiin pr^ipilatian of Mmitiitia In the 
l ieiuity Mih^ City fnErodur^* a h.isrard. into 
agrw idtnrt ? Dix^ ibe Mile* City returd snppirt 
the poinikr liekof in wet yeiiri rollowcd 

by win I ilrTv ts^arv? W\y tkh? 

14v \\ fib wlliit f.icEiirs doe* like ninoutit of pfcvipi- 
tntion v^Uy? M(nv due* eaeb Oficratti Eo fillixE 
the attniont of precipiEuitioTi? What Is meant by 
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the term “luin Why r« I lie proipita- 

tioij of Ren<^ so Ifchl? 

15. U fider wliEtl txH'iditionn Vi ill ajfvus liuiei' nmsJrnuTn 
prt.'i'i|tiliiliEiia? Xuiiil- 4311(1 locule pl 4 U. 4 ^ 

uiih lieivv pfotipitaniuii, aiad sl 4 ili? ilie 

niaumnt fsar fiivh. ff p<^■!>:sTblt?^ explain dae ctiiiJfe 
fur the heiav)' pfecipiratEcm uf of ilvDse 

□r0415, 

10, is |i£u\:ro3t pnx-ipltatkin of rot'ord Tor 

tma- iiaurLili? Fur WW diiv? Wirre i|[d tlie^e pf^~ 
Cip^Eiitiunit (X-tlir? Wliy in tlic liEipiufc? Wliy Mi 

SFLECn^D 

Blair, Ti A,. U'rvilfprr 0rrnftifflr, l^ifnih'e-NaiU^ Ine.^ 
New' Yi>rk. rhap. V, 

Tills chapter dmU with CundcltfctEJun of Water 
in the ntmoc^pheri-s and the vuriuiiiii hiriki& asieiinied. 

Kjpndtow, W+ ClinutUr, O\fof(l Unh'iTiky Pte^ 

Lundem, 1930 , Cliiipi. XXlIh XX\\\ XXV', XX\ 1 , 
XXXIV, XXXV. tincl XXXVh 

In the several chnptrTs fnr netuilngK 

ihe cttiiite? <d rain are disenxsed ifi tdijp. XXlIh 
tile di^tributfuri utid regions of raithfid] fn ClFiup. 
XXl\'‘i siaow in Owip, XXV'; sleet in Cluip^ XXV^l; 
nnd fup:s ire Chaps. XXXIV. XXXV, ond XXXV't. 
Thlt will bf hmnd to In- a vm’ iiAefnl rTrereiHTPi 
witll lltrjtnwtH oF llie topics siiHicimtly Ctmiplele, 
and ln>th clear And intcrciiting. 


PRECIPITATION 

hcu.^ y ill each ca.4c? 1 low do these nmnlints cutiF- 
pare wllli dir n^ctanj pTeci|Htatii>n of ynur htjme 
urc:i for n munthp For a dav^ 

IT, VVliat an? some nf tJie ininimuin anmial pns ipE" 
Latlons of record? Wfial is titc diiitrilfiitimn of 
pnicipit.-ition (ti mah areas with very light pre- 
cipiEatiori? What is the inhfticity of pTecfpUation 
jii ^udi areas? 

10. W'lmt rclwlEins-ship doies popiilariiTti di?ilrlhiitlon 
licar to tlie arnontu and elFcctivcnts* of prccEph 
tatioTi? JUnstrate by e^amplest 
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tailed! discn^ii>n of mtnn chyjrni-tcrfjrtics of rainFall 
and SlujiWfaEk witi^ parUciilar referem^ to tlie 
Culled Slatei$+ to which die diseusiion nf lU 
ctiiuatie e]en>ent^ h liiiLited, os ijalicalcd h^.' the 
title. 


chapter Poufteen 

CLIMATIC ELEMEXTS. WINDS 


T/i^riV Characfl^ri^h^s rtntJ CTdiiwir. A 
v^'ind is nif in linri/jimtiil or appnfjKiinAlii'ly buri' 
xQiitiil iHolion In the lower Litimj^phiTi:; with 
cithtT LLVciMiding or drseeliding ntm^nU. rhe ulr 
is L'lklni. Sticrh huri/iiiklal m^venient fniiti 

prc^Hiire tliffeTtfiiLti iissfidalvd svHU Varliitions in 
IemptTiitiirL‘+ Ikjv^' nf \Uf ;iir iteing Jmrn uu iirea 
of higU'f to ime of lower ]?re^tirc\ 

Winds lire miiiied utviirdsng to tlu- diiL-eEinn 
inmi M'liifli IlK'y blo^e. Thus u tiurih wind is n*]c 
from the north- n fioiifli wind. One fmuii ifie soiidu 
Wind dim-tion is rfgistered hy n vveiitht'f 
the umow of ^^■hich (Hshitt hiEo the w-nith or in 
the dii'rrciion itum wliit^h ilie wiiitl ctirnt’^, llte 
siTi'iigth of the wjiidn vi hieh itu^usnred liy the 
yiten^rnru'ler, Eiu-n-sesi'^i witfi pressure flilferenees 
jiicl d^hitudi^. TlirreF^ire \iinds Lire strong ;il limes 
of (.tiTisiderithle prcssnnr thtfrrenres, and often 
sioletil ncvrinoiiniuin sninmits. The Unitt^tJ Staled 
Wealher HiTriMii foreensts ela-^sily wirnis with 
velcxHties of \.l mili?s iKoir irt teis lu light to 
gcuile; of from J3 to 2-i miles jh-t htntr iiiehisivc 
iib mfxk'rale to fresh- of ftam 2-5 In 3S miles 
|>er hour as sirring Aliove ^58, but iiol etteeding 
75 miles per hoiirp \^7ilds iirt of gLtle streiiglh; 
iilxyvQ ik- Litter vehKrity. ttuy Eire descriliud ns of 
hnmenue inteiLsitVi 

The totiil muss of the ntn^fwphere is cslimaled 
Ili exceed 5 ijiuidrillioTi ions. To move tins vnsE 
umootrl of [tir, keep it in molkai, mtoI pn>fhice 
wiiiffs requires on encirmoNs amount ni ecjergy+ 
Till? is itipplii^l primarily }7y the ^lai and gravita- 
tifJin with hirat libiTiit^^l hy r-fiudtmsjitiori of 
vvwtcT producing mnvh of ifie upw'anl 
doii: rotiilion of the earth ritid eEnilrifogil loro? 
i-aoKing mfMlifie4ttkiTi of ihv dfr«"h'oo of luiri- 
aiOTitiLt iriotf4:Mi. 

and Wtuds are tif huporloTicv In 

jheih in that they affex^t his LtJaihTrt. his lieallh. 


hi s activities aiid tlaiir success By their elfec-t on 
rale ot evaporalioii ami sensihk- Irmpt^atures, 
they itiodd) ihe hEihitaliilily and iieallh eoLnlitioiiS 
o| a regtEiii. II they hhw fniiii IngluT kititiiile:; 
or adder legiims. they import ky\v tLTn|>enimres: 
if ifom over v^-arm lamls or the irDpiCTf, they 
VEinse lempernttjres to rise. In eilfier casi% the 
effs-tt oti human comfort is marked. WirnJs are 
also t-iirriers of large Einuainls of moisture if tJa?y 
blow from over Iwidies of water, parlietilarly ii 
iht? water Is warm: tlu-y are drier if thev enmc 
from over exlensive, urid bod eifems, Tims thev 
Lfclfiict lioEh lem|ieraliire and prvc-fpJlaHE>ii, and 
thereby mans €<?Cnomle activities arid tlieir 

retEinii 

thr Ocrirfof ±Ah CirrnhtikyH. Tliosigit cjs- 
tremily aimpks in di fiiil the largr-r featurt^ of 
tile cuirlh's air movement ussona^ a relalively 
simpli- and coherent piLtiE-m related ti^ j^ones of 
[ife-wsre which shift but slightly with the cliEUig- 
ing sPEiwwii, “iliis paltem is shiwvn diagram- 
matieLilly in Fig, NKl anti .S4ime\^'h:it generalized 
IniE more accundely, in Fig. Itih 

/ajfj.-- itrut iti^fi-^firr,\Huri‘ Jivlfs. Eueirtdins* the 
earth at the ec|imtor is a belt of low pre^stsure 
roulliiig lojui ecmtirumiisly Siigli teinp^mnlures. 
fii Ihis aifa, known as lla* ''fall of eqimtorinl 
calms"' or the ^'ilolilrum hvhr uscfiiding air 
cniTfrits are the nsle and svinds are in! her Itick- 
ing nr tliey are light Etud ^’arliilile in dim^lion. 
Because of tin so ascouding eurreiils of ivarm, 
mnlsEiiredmleri air, pnn-ipitaljoii js adeipuito and 
ctjtomonly lu^aw In the doldriim bolt ft>r* us air 
rist^s, it iji eofilod and IroquirEit eonvociionEd 
ruins or ihuiulenit^mms result, {Sec Figs, 99 
nod UWA 

Paralliding tlw ef|iialnr, Jibml ^5° North -nid 
-^Cli South latituikn Eire two fm-golat hoi Is nhere 
li.irfJTnetrio prtnffiures exemnJ df! niches. Those 
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belts, which cxu^nii cHJiisiilerLihly btyoiid ihe 
tropics, in the Sorihcrn Hcniisphere, 

^re us the "siibtropJ'cu! lu'ihs^*' or the 

“horse IntitiKics^"^ Jii iTiem, the air is l>eiii''Vfd to 
descending from ablL which causes c^lIitls. As 
I he air dpscendsp il is heated hy eoiijpiiTssinn. 
which increases its ahiLty to hu]il wulcr, 

Tore pTecipitutiOtj i% yelifrally liglit in the Litca^ 
wIktc iFiihtrcfpieal highs pircViiiL (Si-e Figs. MU 
and LEHh) 

Still further polewjrd. uUml 6-5" North and 
65' Suuth lutitii^k^ rt'S|>tH.tively, U^ts ni low pr^Ti- 
snfc known ajs the ^suh|>u|ar iow?i” eiiclrule the 
eurtlk Tlicsc h(:lt& Jirc Ltintinuoiis iwer tlie ^jiitl^- 
em ocuMras. but Intern .ptE.-t! over I he IuthJ musses 
of northern high tutiliides. 

At and near the poles. pressSkxres Lire iL*oiithiu- 
oiisJy high nvii^r the cnntiiEenud gWiiis of the 
Aretie atid Antarctic. In VKsth the sulj^^djir liives 
and near the poles, where high pressures prt> 
sail, precipitation h llghtp fnr the air is c^^UI and 
eait \vj\d wry little moisturc. {See I'lg^ MM and 

un.} 

Wiiubf of t/ic Cf'fkTfj/ Cimi/ufiiwu Betw^een the 
dohirnms ai^d the subtropical highs, wiitds 
known as 11 in “trades” hhm' vijuutnrscurd from 
the northeast in llie Nurthifiu and the sotitheMsE 
in the ScniEhE-m Ilernisjjhere, the castiTly tran- 
ponent in their tlireclion rt^iultuig from the Ue- 
llecti\ie inllnenoc o! the earths roLitifin. Wlierc 
host developed in the eustem pjrtions of ihe 
great oceans, th^y himv both steadily and con¬ 
tinuously. with velocities of fmrn Ut to 15 milei^ 
|icr hrtnr; over land riuissesK this regiilaiity is in- 
fiTnipleii. llie trades bring heavy pr^xipitaEinii 
to windward or llupse tcnVMjd w^hieVi Elu«y 

blow* if tlk^sc Coasts are liiicked by highlands of 
considcmble ele^iLtion. Some such regions, in^ 
deed, are among llie rain test in the ^Viarltf By 
Ej’^nitriLSt, most ijihmd jueas and all \vu eoastSi 
w^here tmdo winds bkiw arc semiarid or uritl. 
iSee Figs. aiiE.3 WL) Over tlic ocvaiis, these 
winds were effective in tlcti'imEnnig I rude runles 
in the days of sulling ships; on the hind, ihev 
Enitigate liigh sensible tcmperLitnu^ on Elie (.oasbi 
towwd which they blow, ihereby scrvfEig ;ls oho 
faetof in deterininirig the preferred kH^lioii vi 
Eropical plantations. 

'Hic “wcslerlirs,'" winds which blow l>i?tw'eeE 5 
the wihtnipicji] highs and the subpolar low s, are 
tU^fiecled ii^ciCiisingly with imTCikse of latitiidp, 
so that tlwy VEuy from southwest to west with 



distance hoin the equator. At sea level mid over 
the liiiid these winda are subject to many inter¬ 
rupt itins, but at clc%'aHoiis of from 5 to 6 miles 
iLiid over tlie oceunx they blmv more regnlorlv. 
In Ehe Suiithcni Hemisphere, where large land 
masses are kckJiig in iiiicrmcdiate latitudes, tiny 
arc so strong and pmisleiit timt the bfitndx^ in 
wliich llujy BIemv arc tnnwm iis the ”Fo«ring 
forties.'' Even in Intermediate btiUides of the 
Northern ift*misphere tltcy hlnsv strongly and 
steadily enough to Ik.'! Important In air iiuvigatioTi. 
Within the Indl of the westtiTlicSi the amcamt tjf 
precipitLEtion vaii^i wiih LdiLiidtr. ttqxsi^raphyv 
distance froin thu ^a, and location with rcferctice 
to the storm tracks. (Sen Figs. 95. and 101.) 
Further discussion of these fuetors will be found 
kiter in this and in thi- following chapter, in the 
Appirndix, and in tlie selected references^ if uddi- 
I ini LI I infomuaiun is de>fijro£]. 

In still higher Intitinles. the wiiuU which blow 
off tlw! great etiritinei;Lil glneitTs of jKiLr areas ate 
deiJreted to Elbe exteiiE that tfit-y easterly 

Winds, biown^ as the “pilar eastiTliLS." As with 
I lie westerlies, these wiiiiL are fjelEer deVelojHrd 
anil more regnlEir iu the Soutlieni Ehan In the 
Norfhem Ucmlsplk^re. where land niassc-s eunsy 
intcmipEions. In iheM' high latitudes., preeipita- 
liori is everyw hrn^ light Ik^cmw of the low teiii- 
peril! urt;, {See I-’igs. UU and KlL) 

ll will l>e noted ihaE Ehe polar eu^^tcrlle^ meef 
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Fifi. 101. <!k’}hfrali3tcd jHimiani' Ji-slvp und air i!iu.kvi.-<mrnts jind wimLi av^r [lir 

fur till: ^tilc iiiucilhf. 


\u i\w Imdts id ?iiUpL>tir lipivs. Thii 
zouv ui eiPiLlact is sMunt-tinifs liumvn jls Hul* “ptiLtr 
frufit" SltiLL' it is iiti iffL-gtibr, IhiiiiLdiiry 

lk"lAVi.-t?ii ctdtl LiniJ Vt an!] iiir in.iSiSk^ its sliift 

masses nf etatd idr dity iulcr- 
iRcdiale or evL^ri \mvL-r latithHti-s. It is this 

sliiftitig [Kplar rrDi:it rfti.it most nf niir slcmi^s 
and weiilluT €^i'igii44itp. 

On the ai'tTiige^ pressnri- an? (>e.ntLTi-i| 

ii!L>Tig given |i:fcrallrls ^vith pri^M sling, winds filnw- 


ing k'twi en tlu ni, hut stntc tlie distnhntinn of 
insul.iEinn tluiisgi^s wjlh \he seasiini, the kdls of 
pressim* nnil winds dsift, niEnhig Tuittli rJnring 
fjiir sumintT and sms Eh ditring nnr wlriEtT mnntim. 
fSte Fig, 3E>IJ Ola- Irnpfirhint eifeet of tills 
m^griiitsiiin is. that :i given phtc^r may Ik* in cnie 
jiressiire nr wind k-lt in wiciEi-r. atjuthi^r in siini- 
iner, which affects |!ic distrilsntirin of pri^cipiEa- 
linn, lliis is die c.ise on x\i(j coast of (.adifomia. 
which rnvxdves ir>r>st of its rain dninijg tlie wtsiler 
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mficjihs* u'lien nii^tshire^Edeii xvwfcrlv winds 
blow toward the litJitL 

FErimlic Wtuda. WjIIi ct-jlain njlairoii- 

jihJps of land Lind waU^r tir ol lt}(ii>graplitc an^ 
dttirjns, w'inds hit-’li affect only UmitcKl itrcsts may 
develop. These embrace bml mid sea breezes, 
mouTitLiin and vaJkw lircezes, and oMwt “gravity^ 
wirid,s timing imm air draitiage indiict-tl hy sca- 
,«)iial Of other priiodic changes of lempi'ratijre. 

Along scucvnists and tin: ?.SHnc?s of large likes, 
die dilFcrciicc- 1 between tcinpcraiurc^ over land 
and ivalrf h proNOiinecd, lx>t!i in dn^ aftLTtnHm 
dining the hottt^si time of cLiy and during the 
coldest I fine ol’ day^ sJsorily after sniiriw. Such 
differences lxi temperiiitTije priminet: pmssme in- 
cc|iialitii.'S w liich cause iiinds to spring up. In 
(lie hcEit of the day, this idII result in a liree^e 
from over the water, a jsen or Inkc brecsie^ in tin: 
caTly morning, n tnnd brt^j!e. In fioth. only a 
shallow Inyrr of iiir is adcetiMj find the breezes 
liloiv over only a narnny strip of land and water* 
OJ tlir two, the Ecike or sea hrteac is imTe im- 
[J^irlunl, for it hmers land temperatnies during 
tlie hottest part -nl ihe day; whereas the land 
breeae :;cn'es only to prt'VcMi lemperatnrc^s from 
falling as low as they would in its iihscfice. 
Flirtber, thi^ hintl liri-i-Zi' is Ii?sn w ell develih|it‘d+ 
tenipcritturc and pres^jre tlillirrences between 
land atid water Ijcing h-ss slaorllv iiftt?r simile 
than later in (1u- day^ Along the Nlahie coasts the 
sborris al (he Oreat Ltikes, and odicf siinilar 
n:5iirl ureas, sea iind lake lircezes loiver tempera¬ 
tures sufficiently so that their ecotaatiie value is 
considerable. 

^toiintain aii<1 vnlh'y breezes result Imm differ¬ 
ences fh rapidity of nighrttmi: CLa;ling on i»lopes 
and in valleys, and actompanving slow’ 
meiit of idr ihiwn tlic ska[ic^4 aiitl eollt^^ioti in the 
v-illeyji. \\'hcri thh flow gains some velsKity^ aj 
In R narrow, >iteep-siiled valley, hcLiting liy Cfati- 
preas-fon nffsets couling. 'nits cunsi'S lurladcnDe 
W’hicin in i:DinbinLitEoo ivith the ffinv, may prevetu 
full fnjsts eiEi liuid Inc.itcd w^here the v.iUey de- 
I-HJiiches im a H.it-topp^^cJ area nr ternice, thus 
Ediori.tiiig favored Unjatjons for urcluirds such as 
those in the vicinfly of Salt Iriikr Citv. 

"'Cravity** or "falUvinds,” imiluced hy TseLisotTkil 
dEfFer4Mii.-es in radiutfnu eonling in areas of con¬ 
siderable topograptife diversity ^ Eire knowTi on th& 
itmsls Ilf Ncinvay and nn those of Greenliind and 
the .Antarctic »fiitineot. those nf the latter often 
being vitdcijt, these wItkE lisive definite 


immcs. In the nnrthi'm Adriatic, the cold north- 
Ciisl tciud rc! suiting from rapid radiatloti tm the 
adlLici-ut pLktCiuj of ihe interior in winter is known 
cs the "^b^ira”] a somew liat similar cold wind 
on the MedilcrruiiciUi coast of France is the 
'"Tnistral.’' 

Wimh. Mou^ion x-vuids; ccmvectJonal 
cuirents establLshi'd In ihe almtjsphcro by sea- 
sonul diffcrcNccs in temperature In-tween coiiti- 
licnts and adjacent occmiSp resemble hind and 
iieii breczt-s in cerfam respcf^ts, but Ltffi'Ct nuich 
larger areiis. Diuitig the sunimcr months, wdien 
teni[H?raturc5 are hfgli and air prrs^nn: mcr the 
lanil IS low% these wiiiLh blow fn^m water In Uuid+ 
bringing raiiu During the w inter months tlu-y TC- 
wtife llunr direetlufi and btt>w from land to 
water, causing a dry* season, for during the colder 
months temperatures lire low ;itid air prc^jnirc is 
Ui^U over the !nnd+ particuhirb' iwer the interior 
of ft great ixurtincnl Siicli as Asia. DiLriTig tlie 
spriTig and fall montlis, svtien there is slight dif¬ 
ference Ix-twtfii land and water teift^ieriLtuines, 
winiis in monsoon areas are light and variable m 
direction. 

Mniisi:aa‘i Winds are best develojx^I in fndia 
and sontliE-Ltstern hut they also occur far to 
the iincth, In Cdiina; to the soulb. in AustraliciE 
and oLi the etPusts of Africa. In fsonthrastem 
Unitinl SSattTs, the cbiinge from the prevailingly 
soiitlierly winds ol HMlilnier tn (ht^ clujJaftrrfstic- 
ally northerly wintls nf wiiili-r is a mniisnoti 
cffiTi, important in determining cbinatfc ccn- 
ditinns. 

TIte tkgree of cltwrliipmeiit arid the rehiHve 
strength of tlti' Winds of the stjmmtT and winter 
mDtiSri>s>n.s are derermined Iw the extent of tlw 
ti-iiiperaturc differences at [fir Iw-o soiemns. In 
India^ the winds of the summer innoMKin are 
sbtnjgi those nf the win ter ^ weak. In North China, 
the reverse is true. ThiTc. winter bl inds are strong 
[in<{ continuous for the inttTinr of tl>e continent 
IS very' enh!- during ihe summer mi^iulfkS. tem¬ 
pera hire and jiri'wiiir<> dilTerenit'tS Ixtiveen land 
and water an> hws pronouni't^ct aiirl the wiatb are 
less Jilghly devi^lnp-d and suhjeet to iiitemip- 
tinns. 

in India, there is ft eornpfete reversal ol wind 
dtrertioii with change from winter to summer 
months. During the winlL-r nirpnlhs. pressures are 
higfi to the north, over the cxintinent iTuTekire 
cxikl, dry' air [hms llnws down the ssoutheni slojjcs 
of the llnnulLiyas as nortlieasti^rlv winds. At this 
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Efme of fbti year, ^crnpi?r:iti^r^rs lire g;enennlly 
modcriitc and little rain fa! hi During the summer 
months, llie lH"k of high pmessiire is liH:iited to 
the south of the eqiiatfTr, over tlu- snuthmi Indian 
Ocean; the 1>cll of low pressure ovvT tiorlh- 
w'estem India. Therefore soutlwvesleTly wiiicLi 
bicnv from the Sea to the land at this temmiit hn- 
porting moisture-liideii air and hringing iimch 
lain to India. It should realised, of course^ 
that the exact direction of the wind varies wilh 
thi,' locality, though tho mowment of the air is 
nhvays toward the land in siiioinricr and A%vay 
from the land in winter. I [1 the spring and fall, 
w hen pressures over the land smd sea are muck 
tlw siinie. the wcallicr of India 1:^ very trying, 
for it is hot* ^vinds are light and variahle in 
direction, and the air is generally Inimid. Ther^ 
fore stmsible tenn[>erohireH are high- 

U will h[sv*i l>cen noted that, wath iriDtiSDOrt 
winds, iTiost of the mirdall is coiieentr.llcd in 
the w armer months. Where predpitatiijn is getih 
erally lights as it is in India, this summer imm- 
mtun is of benefit. SiiTitbrly+ the fact 

that the winds bhav prin^iilingly toward the 
hcati-d land of North Chinn during the summer, 
cauNTiig as much as 90 per cent of the smidl 
nnioimt of prcicipitiiticn for the year to fall dur¬ 
ing iho warmer monthsn is of preat importance 


to the popnlatiun of ibis dominantly agrarian 
urea- Hie winters of North C'hina are so iliy, 
indevd, that the slroog northwest wmidt of that 
season mi* dust-laden tu an exleul that they 
yearly add appreciably to the depth of the sod 
hy dcpof^tl of their load of fine materiah 

The Serajir/ifrj/ ClrcitlatioiL Ici our latihides^ 
winds bh>w^ From all points of the compass: 
ptissibSy one dsiy fr<jm the eastn the next frfrmi 
the north, and the following day from a westerly 
direction. It may seem, in faet^ that there Is 
no re^darity^ in either the direction nr the suc¬ 
cession of direchn-ns, though in reality thi-se 
winds ond tlieir sequence bear n definite rchitinn 
to the pattern of the sec^mclmy circulation of the 
air in mlermediiite latitudes. 

If a weather map sluiwing bzironietric pres- 
pires and wind direct tons for u day is exainined 
{see Ap[iendix, Fig. 456), it will l>e iiotH that 
iIm? isobars, nr lines of equal him^metric pr^^ 
sure, are loughly cireidof, elUpticol, or oval in 
shape, and arranged eoneentrieally around cen¬ 
ters of low and iiigh pnisstire, which represent 
liwritl depiirtiirca^ from the average in the regton 
of the weslrrlies. It will further l>e min>d tlmt+ 
111 generaL the winds hlw toward the centers of 
low, and away from the centers of hi|^ pressure, 
with their esael ^^on^5es iiUeclcd l^y the llellcC' 




Fin. Diin^animartc rppresentatioii of prpasares and wind diTretirin» a5MKiatrd with Inw- and higli- 

pn^un^ ttica.4. Tlie afitnii-s indit aling wind diratrtiaa in tla* lUugtiuii at Ihe !eft^ iIlU ot n cvc^liakL-, sImiw ii uy- 
lan^ iiujtiun around the ct^iterof the Inw-pressiirc arai, u rtiui!t of titc right luaid di-ik%tii>ii oirodkiLi£:d in tia? 
Northt-m ULniisphere bv ihi- i^ojih's mlatioii. fn (he Sniithem 1 lertiisphL-re, ddlvction is Eu ihi- lell, and the 
mEteni winiM dilfor to a^rr^paid- Tlic Same dcfliHrtive (ffoel of the earth's fotiitkm in thi- Nortln m Ibnji" 
sphere \i ?;hinvn hy tbr diagmin for tlie tOgh^prrwurtf ntea: for tliu Scputheni Hcttlriphete, drllivtam uoold 
be to iIk* left rutlier tfimi I he rigid- 
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Hv'r itifliipncc n! the earth's rnjLidon and nther 
faetnrii nE irnpnririfkc'e. ihr^ wintl diH^c- 
tifjti E’fjra ^vk.q phnx* is detenniiied mainly by the 
UxMtfmi nf t}iiil platiL- with rufer^rittn: Uk tile 
ei-nters of Ikigh uiid lnw pre^snrt^. 

fir An^m. Low -pr^^s- 

siiTD area^t. or whyrt* thr hammeter rngisteri 
U’S-S ElkiLo 3n LTR'Iics, are kiiovm as ‘'cycloiiii's/* 
Such *dt;|irfSsioiis'^ are rooghly circtiLur, eltip- 
li-caL or m"A in sluipe* tmd vary fnim KJO (o 
more than KHIO niites in dinmeltT^ so that a 
single cycloiH? may cover a large Fraetioii of 
die UTnle<l States. Since wiixb hli^v toward ar 
ari-knnH this center. shoiMi diagrinnmLitieally in 
Fig. thhi results in suiitlierly nr v^airner 

sviiirls in the sonthea-vt half, and northerly or 
cikldt:r wimb in the northwest bjilf of 5 i,ich de- 
pri»^i.simiji Ilk the United Station I lighter tempeni' 
tiires, donrliiH^Sp jOid predpilLitioii fire nrintially 
ajsoeiated with tfa? sniitheastern liiilF <af ^neh 
depressioiiSp a “liot iH iiig Only this ^"w'arirn 

front"^ of a welh^ievt/lopod surntner tyelotie. 
Diiriilg a hot was^e, warm air is imported both 
day and night liy tlie sonlherly wiiicLs which 
prewkil- teniix’ratiknes rwe inta the SEl's or even 
to ItMr V\ or more in midaf^kmcion; and setLsible 
tempiTatures xire high because of the exee'ssivo 
humid it Vp Even the nights are hn\. Un the im¬ 
port iitinn of wann air t^mtinilcs and the high 
moistkire emitent of I he air prevents ntpid tiidta- 
tiotL Such hi»t sv'aves cauH*^ much discoTiifortj 
iulrrfere vi,ath effective work, arrd ewii eaii^e 
deaths. Tliey may likt^wise damage mip^. of tun 
to the ritent thikt I he loss b gTeatirr (hail thiit 
nccasiooerl liy a sevt-re luirricnne. 

Aniicijctonr^ or ili"h~prr^mrc AriVL^, Anti¬ 
cyclones, or high-prcjisure areait, like cyelotxs^ 
are circular to elliptical in shape, but with the 
hounding Isobars imiicnting pri^s.suTt^s greater 
tluiii 30 inches, a nnimal or avi'rage pressui'c at 
sea hfvid. rrcf|t]cnlly^ they co^cr even rnorc ex- 
teiuflve nreas than do cychmes. In them, the 
x^iiidii himv niitw-ard from thf^ center as slvn^n 
diagr4in:imatically iik Fig. ]n:l. By etinlrasl wj|h 
eyeloncs. higli-prcssnre areas are assiiKnaled with 
low temperatures, light %vinds; and calms, liittc 
cloudiness, iii^d [iiuch clear w-^eatlier. The c^i]ib 
esl weather of our uinters occurs during tlie 
calms at tlyr eentera, aud on the smktbcasti-rn 
margins of tliese flist^uHanPcSp a “cold wmvc” l^e- 
mg only the eastirly front of □ wcH-devi^liipd 
winter high-presiaire area^ m aulkyclonc. lln se 


topically AmericLkU phenomena cause much in- 
coimaiivlKe^ suileringp and fiTiatJi'iiki )oss^ 

Di^jtiruiiivc U'/rFJ.54 Niost winds cEn nnt attain 
sufficient veliicity lo pnKliiLV npprccijdik' dv- 
structiLin of proper! y or loi^s E>f lilci ihesr detri- 
mi'iilal effectSp if any, are liiniti'd to iiiliTfrreoce 
with huiuifii Kkiofort. ioiTeusing tin-rate ol evapi- 
nrtioii f>lijei^ioE]iil)lyf iuhI otlars ul siioilar chiU- 
aLter, OccasiosialEy, liLiweverp whaU Ix'come of 
such strcngtli that they Hat Ecu crops, uproot 
trees, level luiildinus, uud efi^laiiger h.lt\ Tiie 
more impirtLint distiirkiticcrs with which such 
^intent Winds are associated are the hurricann^ 
or ty[iEioc>n+ and the toriULito, 

Iropical cyclones arc ^■Jlst whirls oi air^ 3<)D 
to flCEEl miles or more |ii dairucttTT. and of con- 
’V'cctinmi! origin. Br>rii over tni'pit'al seas^ they 
Lravid \'L^itw-,T.r<] in tnirte-wifid areas, where they 
di %ek»p and do most of their tlLkmage. In the 
Ntnlli .Atlaude^ they itre kium n as ''hurTEcanes"^. 
ilk the V^'est Pacific* as "typLKkEis'*; elsei,ihere 
tliey may have beal uumes, for cxiiuip!t% ''Ija- 
guitx-j” in llie Philippines, lu a wcllHli veluped 
hinricane, the pressure is lxltw.v 28.5 J^3ell^^^. and 
It may ilrtkp to 27.5 inches or rvt u Juwer. Aroimd 
die ceuter, or *^cye/' of thf* the tempera- 

tiires, pr^'sstireS, winds, and eliaidiin:^s are lit- 
mjkged syminetrically, in which re^kp-cts hiini- 
caoes difler from the cyclones of iiiterinediaie 
hUi tildes. At tlie center of the disturbuiice, the 
air b caliTi, hut on its margins winds with esti- 
irsiittal vdociui^ of Irnm 150 to 20i! miles an 
hcajj hluw fiivvanl towiird the “eve." level Eiiq nil 
except the iriost suhstaritially cou^tniclcrl btiiid- 
iugs and piling up winter and tlnis inundating low- 
lying slioro^t. 

These ilurnis originate oviT ihe xx-eaiu cm the 
margins of El it; duEdrurnSv ami moit often when 
this Ixdt of Culms JipproxiiiiLLics the poleward 
limit of its inignilions. Thi-reftFre* Ehuugli thev 
may <KCiit In tiny mnnlfi of llie year, llicv are 
nkost rmmerons in tTae siumnct and e.irlv fall, 
wish SepEemlxT soul Di ttilu r iho mouths of luir- 
niiil tiiaximum Ireipu^Eicy in tlar Nikrtherri tlemb 
*ipliere. As thr-H- sUrniut inmc wcslwitrd in the 
gem Till drift ol the trudes, their pulhs curve to 
tilt right in llie NrirthiTo lleiriispIsiTc, even into 
Ehe region of die w<^lerln s. When this uccurs, 
liurriaiJiLkS may niviige Florida and the Gulf 
C iT.isE of Ehe Foitt^E Slatrv. ami, ill rafeioU nalsp 
tlie .AEluutie si'iLlxiurd lls jiir msrlh ii^ Eiig- 
luiid. I fse eF*?tt.s iA such storms are boih direct 
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HURRICANE AND TYPHOON REGIONS 
AND GENERALIZED STORM TRACKS 


Fin. 10^. rsf nml of Ir^jpit-jl i.yxloiit'^, Ifiiimn aa in l\i<? Xojrtli Allan- 

tit^H iy|slutLPii-s in iiw H t-slrm ^a.vi!k\ 



Ftn. 105. Tlac! Nw Knilluncl liUTr^ftiiL', Si-pirTO- 
brf -li, £[00 P.M., Ct'oO^il Sliindaril Tiinp, 

wlitti the! theatnftn SvA% «ni(li nf l'*lcniid, 

(AJtrr C- li. fk-ittv ik-iiew.) 


nml iiiiiiriTcL The direct efFecls pro|ierly dniTt- 
ji»e Luid los-^ of life in the Lietunl piilh uf the hur- 
fitnitie; tive iinllrect eHccl; is Histiirbiince of the 
iKjrnnil cifcnlntion by iiitrOiluction of a mass of 
vvitmi nir iiiio intcrrttn^iote btiliides. Thb aJ- 
tet'ts both temperatures iwid precipiladon^ often 
beiu’fidullyi 

By nienns cif nidii^d rcpcirl?^ ftoiu shipping 
and Frmn IcMraJ lajnl fLiitiuiis the Unlti'd States 
^V'ealfle^ Bufenll ploi?^ the patlLV ol liiiirlc^ikes 
and di-lermini's the raptiUty tsf tht-’il" triivcl. Tltls 
infnrmnliotk is ituppliecf to ship npnratnrs: and 
Olliers so that if ley tiuntlally llave advance noiicft 
of llie Severity of the expected sttjnn. Tfiis en¬ 
ables saving mneh life [iinl poiperty. Forhinatclvp 
sueh stnmis are not numerous, fhe areas atfecled 
are lEiiiited+ jind the destmetive effi^tts do not 
extend Itir inhnul, Wlien they wnir on Asiatic 
C'tKLsts with dense p<Tpiilat1ons, however* they 
pn'nhiee great pr^apt-rly rhinmge and loss of l^fCi^ 
The typhoon which mv^gcTd Tokyo and Vokfr 
hamj^ in J92;L jnst after rlie great eajtlupmke 
w hicb leveled those dth's, for exiirnple, is cslb 
iriiitcd to have eaiisiHl ltKl,(M)CJ deathji and prop- 
->rty damage or $ 

Tonuidcws iota l in g stornis somewltal simi¬ 

lar til lippeoraiiL'e to iHn sonill dust whirls which 
travel elown a tuit pavement in swrnriniT, <jr the 
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Fic^ lOC-^ A''I'-iTJ-iffr ir5inku4.!«^ iii llif Unitt.'d Evcij in itic uim tomndritsi iun 

inr?st {^iinnv^n. thv bpwtf V'Jhy, theii liind^d uidtlk wjici siiort [wflii of truipf fi^tidur tin* nrolta- 

hility ol tSwih itdATjrn iscf Ii 4 duv IPRulitj shj-hL TTiln is itidiLutc^ bj voinmmtivelv iowfost ofwEiid- 

stonii ijiMiTiLtLi-L-. wiilub gyiTjrjt utl wind diiiiiigo. (Aftt-r S. Vlslitf-J 


larger whiih ujadi cKxiir in ikTi4^rt^, ai In 
vaila oit a IwjI (liiy. Tinw dilbfr inmi itifli wlifrls, 
lujweiTr^ III botli -origtu mid relatiniL'ildp to low- 
pressure areus. though in inoiit essesiLEjAl 

respects uniCfpt si/a^ and wisKt vidocliy h> titspical 
hijnic;inc5. 1 hcsc ly|>it'al|y ArEierie.ni stoniss are 
accompanied liy a luxintd-sliapcci cloud ctsinposcd 
oi snmU limps Eif water. This fiiitnid ii-mTsds and 
dfsccntls irrcgnlflrly. Imriak-ssfy when soinc clis- 
tsincc fTorii ilu> ground hut, where toiichliig tlw 
ground with its iip, CiiuHing gfi^at de.st^Jctf□Il^ 
fur wind vck>cntic?i aroniid it reach ns much m 
400 miles or niisre jx-r hour. Wagons luifl oilier 
farm cc|itipinL-nt. unimals, and im-n arc ciirded 
aloft, later lu he tlashcd to the ground or drnp|Hrd 
witiiout harm* Over water, I In; toniiido devchpps 
as a waterspout. Toniadoc'^ occur during Ik>L 
snltry^ summer weather in the ^^mlheni pirtion 
nf w'elh developed cyclonic disturbantxrs smd 
travel In a general easterly diTecrion notil their 


kvTVt* is dissipated, the path of destruction Ijeiiig 
ver)’ narrow and only a few rnilcs fn length, 
I’lu^y are, in I act. storms assix'iatcd with 

ihc same weather c^jiirlitfaiLS as thiinderslurms. 

DestruLtiiJii liy tontadries re^^ults hoth ffEini 
the viult^nco of Hie winds imd the rvpiusive ef¬ 
fect of the air eonlined iviihin hidldinp, wjjcn 
the outride prciitifL- js reditced a^ t!u> stonn 
pa.sii'S, Ftirtu I lately, these shams are of relatively 
iiifteqijciit iK-curTentX!; in many areas they are 
virtual lyg or ev'en Eotallv, iitikiifiwu. Thi*^ regini'ts 
of great! yt tonuido Irt !|ncncv are tiic Mi^itsippi, 
the Ohio, and Hte Usutt Misi^niii vallevs. Ijiit 
even fliiTe the chance of occtim'nce td such a 
fstorm in any givers lEXah'ty is very slight, Tiais 
tlw daniEige tomafloes prtxfnce. ihElugh Inciillv 
impfirtaiH, is In the aggregate not largr, llie nor- 
niiil iirjniial loss ijfil itjccecfling Sl,f>fM5,iHJ0, ct* 
cept III an occvi^ftaial year such as liiy0, when 
a tornado shttch St, Louis, 
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Fit . I'OS. NoSc? I lie? t'liantuderfutiL’ putli nf tin? CTl’^wIjiihI 



Fm. Itfl. dun ha Tlir iifim'arniic.'^ (d 

die Iwtusrt: iiidLu-*lL- dial [mt tn*^ tbmui*c 

rt-sillk'd froun llie I'vpIiT^Ki’ i-ifiH/T of ennfined iiif. 
{Oinrl^V nf the V> if. Wnather BHrmu.) 


f.tN'ttJ U^fjicfe. Till? “cliinook” of iht* 
itioinilainuijji vt^stcni Uiiitrtl Slater Jiid the 
ef|iiivuletjL isf th*- Alps sire^ wiirm. dry 

winds, tiiH uiictiiTimiHi in %\^iiirrr, blowinn 
5lroM|i|Y dtjvvii nioLiE^tain slnprs Toivanl t^vclonic 
mntt'r.i, jiiid ^lanTind sufficiently a,s a re?s!j|l 
of trimpncssicin by the averljing air so lluit their 
lein|HTiiliirfs iin^ flomrtiTile^ as much as ^0 F, 
or finite Ed>i)ve seasfinal average, TIil-sc uiri<!s 
iMLiM' rapiEl re^Fiiin'u] of I hr hiihv L't>ver fiy 
ratiitii and nieltin^;, espimiig I lie emw iiEitl tfiem 
fiJtE' p'lmittliig piiiftiinige nl h^'rsliM'k Ehiriiig tln^ 
vs inlt-r nn.it] tlis^ Such retluH'al iif stiotii' from I hr 
grontid lu llae wln/al-grfHving ufeai of die ursleni 
Slates idsrj iTuikes early phitidng tsf spring whctil 
pnssihle. This is aiU^auIngtMUS sitict it pemifts 
t^Eiosiderahle cErEHvth of the ernp lie fore the hot 

Lind nheo clry^ 'lijniiner months, 

OtViiT Wiirio iuid I'Eild ^vincIs sisscicialed with 
t-'yeloiiic and antirytlonk' d[stur[hiiLet>s often 
have s.[>e4‘ial lotikl iiunies, IIuin xlu* “strt>cco^' Ls 
thr WiiTTi^ vtiilh i^'iEift of MialitcTTiiiiean uix^xs 
froiti ovnf the Sahara, and ihe 'lifE/Kard”' is the 
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pnpuLir iiaiiie- for a iK^rtln^rlv^ siuiw-LulcJi niriiJ the term has neither dehruto meaning nor sei- 

pt Ikigb volot:ity sia unr western p1;iin:f. ibuiigh cnllfic usiigei 

yULSTlOXS ,\XD EXERCISES 


1. LVfioi^ Ihr temi *'vv-incl."^ Distin^nisdi belw*cn 
wiiidi ami jiir furretits. "WhiU winds? 

VVIml InstniTnent is iisHc^d fnr tnettswring theSr ve- 

Un ity? W'hal iii iIm: vebidli' 4if a ttroug W'iiid In 
ULkleS ptr liiiaur? OI ii ili2ilnjik.'tivc wiritiL? 

In wfi^t w‘uyj <!o winds aff«seli tnun? Wluek um 
fjn sjTLibln? V nhkVfiniblp? 

ij, TN^ht nlif die fehtral eiK-iibdnn of ihe lowe r air, 
niifuing tJkv wuids. I lie Wll s cd klgli nnd low 

pressnrr, and ilJiilug Uif: lutiludijs of uectitrenefi 
pf each. 

4. M litifr air thu Irade wind^ brsi dcvt-loppd? W^w* 
are tiun fiikskrly w'iuds? WliJit uiv tUrcr Swnu' 
ficrtiil efFcels? Ri'tTifltdH'ringi lliv riitile Gs|iiml>LiS 
Imjlowtd in niiilnng his di-son cry of rlie Nnjw 
^V'nrld, how was he fus^fm-d liy^ windj? 

5. Why are llie westerllRi better ilt^vehped in (he 
S^intl ietii tlkLiEi In die Xprtht'ni ticinisplkTe? 
W'lial iiw tlni “rpiifii^g Ifirtii?**'? 

WLiT cftnsos slidts of lyrt^s^in? and W’iml 
VMiat ik tlie dln?etinh of tikis sJpfi in oiii suhh 
tcier? til otir ^vJiiti’j-? WliLit effect dntr'S ihis shift 
hp^ e on distrlhnlinn pf prcscipHatuin in ciTtuir^ 

iireuS? 

7i Why is die sea hnme hc^l deveh>pecl In iho 
middle nf die pfk'niiMiEi? Wfiv Is tlic wtp Lktl'^^zp 
rciL3re important dnin die hind ho'e/e? 

B. Ilnw dn Iivipunlam ht&rfA-% scvnn-lintcs pre^ tfnt 
frnst on udfaeenl ILHtipped arciis? \Vliat ustr h.i^ 
made of (his fact Iti the Salt LuVe Cit)- 

area? 


9. What ii die “bora**? Tl^p "misti-al"*? Where do 
they sKeur cniil wliiit is dioir caww? 

lib Diiriiig wliat iiMiiidis of ditf ye-ir dors India re- 
ceicp Ulus! of its preelpiiaiinn? Why? Is dilsbeti- 
eBcijil 4Jt iletrnnefital? Why? 

li, Wlfciit b n **cyL’li:ine'? Its sSste and fttmostphcflc 
pre^Mwe? \Mial is ihr rnlatii^i tif wind dlri^tloii 
to dw L'ycltJiiie c«ilcT? VVlinl is B "luit Wui'e ? 
flow- do tisT( svu^xi aflEtel niitll? 

1^. What Is nn '^aiideyclnnL'^ lu sla:e and normiil 
atmusplieTfc pnrwnre? W’hiit is the refation of 
wifkd difiSi:tiPTl to due untk'ydofilE: center? WViat 
k a “cold w'aW? 

13. hJiiTiea are applied to tropical tych>nes 

wish high wind vchwalies? Where do inch dis- 
tiirbaiiccs ndgiiiale, whal lire iheir nomiaJ paths, 
and how do tlfcLy cause property daniage and 
hiss of life? 

1 -h What is a ^^totnado'? In what parts of die 
ITiiiled States dci fomasloefi occur merit fre- 
rpLc'fidv? DfricTibo dic charactcl'isties rf liucb 
skirms, inchidiiig wind veliK-lty'. puth of tras-cl^, 
and doirmge productHiL E^pliiln Iipw' this damage 
is eaused, 

15. is A ^chiiKMik"? What k the name of the 

equivalent wind in SwHijjerland? Ilow are such 
winds eau-H-d? What arc their chann^teristii^s? 
Whut iHnu'ficiAl effects do tlicV pTiKllke? 

Jd, Where <lo the “sinsteco'^" and tlic 'Ijlizirard^ oc- 
emr? What are die cliiitaolcrisOi?s nf epu.'h? Are 
tliey beneficial or detrimenlal? In wliat respeeb? 
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CLIMATIC ELEMENTS: WINDS AND THE WEATHER 


Titr Eiinh^a The st>tid «3rc <yi 

the is kiiDM ii :is the "lithiisphere."' its cover 
of Wilier fts the "hydrtMphcres'' aiid the t^intiriu- 

ous outer giist^ous envelope 3is the “utiriosphefc**' 

The exiicl thickness ot this outer layer, the 
otniosplieri\ is indt?fihitei for ilHi air grtjws iliiii- 
ner jEraiiiuilty v^i'th inLTeasing distance from the 
cailliS surfiioe iiiitJl it dmp^ieiirs for iiLI practical 
pnrpi>iiN*. 0<^cuii!>ff of tlwf c^-impressibiliiy of aiTt 
iiiive thjLij 50 [>LT cent of the in.isLS of the atnios- 
plici'C is ill its lower 3,(1 ititlcs, and 97 per cetit 
is bekn^' the level. ThereJtTn? tlvc pcLiks 

of lofty inoiiELtaios protrude into ver>' thin air 
This is oTie reason vhy ihetr ascent prows thf- 
hcult UiT man . Though most of the air is rehiiivcly 
near die earths snrfactv tollighi colors iuiJicate 
thit there is a considcrjhle aniooul at n laught 
of dh miles, iiJid the glowing of meteors proves 
that atmiriiphr'Tic gases c^dst at least £!tH> 
aim VC the earth 5 solid errist, 

Bet'atiM: of viiriatlons in choracterkties pro- 
diiccil hv thst^mci! friutn ihe earth'!!, surface, »iues 
may bi^ n'lxignijsed iu tin* atmosphere, Tlw^se ares 
(1) tile Liopospliere, tlie lower fen- miles wheru 
nir>si of I lie of the atmosphere is tsiiusiait- 
tratetl; £21 I fie stralospliere, the liTimediately 
overlying simiiiTn? ajid (T1 (he iDnosphi^e. (he 
iippemuxsl laytrr^ in svhicli plicnoiTieiia sncli as 
the northern lights rn'ciir* The pliuie of contact 
of tfir troposphere and stratosphere is knowTi as 
the ‘"tropt>p,rnM‘/* 

Ttu' Trofio-'^phrir. This layer of the atmosphere 
varicii from 4 to 5 ruiki,; in tleplfi at the poles to 
up[HTixim;Ut*ly M> inlk^s at (he erpiator. In tlie 
lower atmosphere,, or the iTopospfh^rc, the air Is 
greully disturly^l by currents resulting from heat- 
fng: there is miieh water vapor and a great deal 
of dusts aEjd (here ore many clouds. This stratum 
of the atmosphere is much w^armer timn thif 


(n'crlyiiig layer, the stratosphere, for it is in con¬ 
tact w'ilh the gromKE, the dintct source of most 
of the heat of the low'er atmospliere. Because it is 
maile up of d^u$u air. coiitains maiu' dm^t par¬ 
ticles, uEid Ixith gaseous and liquid w,ater, it aU- 
suih^ heat radiated froEii the earth elTeetiv*ely, As 
u rcsull of the thorough mixing pnidtiecd hy 
couvoctkai eiiiTeuts, temperature distribution ii 
regular, decreasiiig with elevutlou at m average 
rate uf 3,3 F, for each IdtHI feet of ascent. 
^'a^kltiun froiu this rate, which chaiiges ^vith tile 
till If! of day, the st^ason. and Uxatioiu is not great, 
r^ic Sfni^osp/jiTi?. Tlic- !itralns,plu,‘Jt; overlies 
the trupthSpliere, liegiuuing at a height of 4 to 5 
miles at the poles, 8 to 7 miles midway fjctwecn 
the poles iuid the ei|Uaior, uud at appr^isimately 
lU miles near the c^[uator. It is in general a jtoue 
of undonn temprralure^ which are very low^i 
ranging dow^wvafd from -67 F, at 4ll to 50 de¬ 
grees of latitude to ”112 F. new thi? cipmtor^ 
Only a small on^uunt of w^Uer is present in the 
air at ,suth UjW' temper:ihiresi there is lilllu dust; 
aiul thiTc are tm duutb. Wind vclueiliex^ wdiich 
littaiu ilietF fiiaximum In the upper tropospherot 
w la'te friction is slight and important top^igraphic 
obn^tnieles are lacking,. dc:circ^asc njarkcdly, 'file 
air b likewise very thlTi. imd this fact, lu enm- 
hStiatioTi with, little air movenicut, fiw'Ors air 
navigation. Tins is, liowe^'Cr, handicapped to 
souse i'xtent by fju-tfi temperatures ftud the low' 
density of the air, 

rrud \Vrather in thr Tropic^. Winds 
bring the wtMtht^. When tlicy blow iroin warmer 
reginui, ti-mprratnfcx lise; w4srri they come from 
colder are^Ls, tem[H'rnttires falL Wliidi alscs affect 
prrcipltutkmr for, udum drv', skies iire clear and 
tJienr Is no rain- when maisttin^luden, cimidy 
iveatlier k probirblf^ and preeipitatiou may iiecur. 
In view nf the I act llaU the weather of each dav 
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is n composite of ipTniMiruHiry ^iricl moiitme con¬ 
ditions, a^ichited with wind dirPtlU^ti mid 
stR'iigih. It IS obviinjji iHm u knuivledge uii 
mnvcjnml in tltL- lower atniosphtiro is the key to 
an uiiderstoiidiTig of wi+aidier* 

Knowicdgr of the air dituladon of a given li> 
eulity in Lbc tio|iio5 as elscw-hcrc is, then, iieoes- 
SikTv for an uinler.standing oi its Wealiter. In 
tfnisidorhig the |H3S5]hi1iiios ol impical w'eathcr 
cQiiditicnis, lhm'foTC% it is nocesaary to take info 
account the nir movement m the dnldnim lielt 
and where lhL=! trade ^viiitb blo^v- In such areas^ 
where intemiptions of the prcvailiog windii (ir 
of the charactcrtslic cairns are nr it so niimenxis 
and ini|i4irlanl as ki intermediate Litjttides^ the 
svcatlaT will vary hut slightly fmm flay to day> 
nikd ottc-n as well from luonlh to moLith Only us 
the wind tschs shifty and not ahvnys even tlieii, 
will a chaikge of ’weather occ.-ur. tor the shift may 
lajt Ijc snlHcjent to produce sueli cmmlitions as 
noted for tndEn iti the preceding cluipter, Even 
where sueh change diKrS occur, it is in precipita- 
titjEj f^ithiT thiiii iu icmpcralnre. fur there is no 
ci>ld scLiwjii in the tropics; ft is only liol part of 
the year and hotter the rest of the time at or near 
st*^s level. Where there is a seasiTiml dii^tiihiition 
of precipitation, alsin it may not Ise marked« arnl 
the drier pari of the year riKiy iielnally rallier 
rainy. This makes for a nitiEinlony nf wcatlitT 
eontlilions which* lliungh ptEfisihly pleasing for 
a tinii^ may Iwn^ine rather lr\ ing, fur man sei’fiis 
to work mnrf efficiently in those pLurts of the 
world where diversity of weadu-r is a common 
chiiracteristic, 

tt [s lu>t ihmiighoul the yeiU" in the dnldniin 
iMidt. fnr tik' sun's rays are veiticaE or nvarEy vi?r- 
lied iliiring all moiilhs. Tfiesc high tcmp^Tahires 
are respniisihU* for the calms or liglit and variable 
winds cfiaracteristic of are^is neiir the ecpiator. 
tn thern^ the air is Tisihg, day after day. As it 
as^‘< T]{ls, il aj! it ctkiIs. it lost^S wati-r, wliieh 

rn'fnienlly falls in ihe hirm nf tliinidi^rslniTn rains, 
Thoiigli it may not rain cveiy djiy in Jiny given 
platY'. fnr thiniderstnnns are local shewurs, it may 
tain cvers' tktv jiomewheTe Iik the s icuiilyn, and the 
imnilHT ol rains during a mivuth iti any phiec is 
cxirrnifly high. At Para nr Belem. ncLtr the month 
of the Ariia3^on River* for example, the average 
nimd>er{sf rainy tirtys in Marche dntirigthe wetter 
Season, is SfS out of a |tE>ssib!i* 31. Even iri Nf>vi»Tn“ 
l)cr^ wIh'ii it Ls relatively dry, it rains nm- day out 
of three. It i$ so rainy in Para tlwl it h:u« l>eeri 


said; “No native can rcmt*mlicr I he day when it 
has not raint'd*'* Always it is humid, evi^n w'1u.-ii 
there is no niin, Lind sensthk temperatures are 
high. Thi^se are conditions unfiivurablo for maii^ 

I his is a re[>rcssive type of climate. 

In those areas where trade winda blow day 
after duv in the Siuni' ilirectionj e.xcept a.s inters 
rnpted by infref|iient tmpieul cy^cloucs, 
moTHJtiMiy o f I he w catber is ei jiially markixi. tf 
these winds blow from toUMrd fhr land^ 

they iEnpirt much ruotsturCi which ofteEi falls ni 
eiuiv’ccticitial sla'kw'ers, as in the dtddnitn IhilL 
Dav afli-r <lay tlie w‘cather is the same, althEUigU 
Si>nhi-what less Irving tluin in the sHlI kjwer lati^ 
tudes of the IwU of eipiatorial talnrs, for the 
^mntiEJt of heat received from the siuj varies 
aomowimt during llie year* and the wiiid-s kiwer 
sensible temperaturi-is. hi thaie aieajs where llie 
trade w'iutb blow liuvfy from I he land, the air is 
dry; actual temperatures are high, often even 
higher than in the niinv tradc-'^i'iEHl ar<?as, be- 
cause the sun Iscats down on the dry. unprotected 
soil a]id air tenijieraturcs Ijccimuc atnong tlie 
highcsl kfiow^fj. Sensible lemp-ratnfi’s. however^ 
may l>e I'lulte tolerable, fikr eva[>oratiEHi is rapul. 
Still, fliese are.is are uiulestrable for nmii Ihh^iuso 
fd lhcir aridityn Ttii-rerfore the traEle-winfl ^leseds, 
Isolh m^rth and sraitli of tlw cipialnr^ are in gen¬ 
eral .spafsirly piPpiilatefL 

On the margins of ifie tfopics. vvluTe the oir 
is K-lteved to he descending from alofi ainl v<m^ 
sij-cjiicuHy h iMuiig wanurai by eoriipressioii in the 
belts nf subiRipical highs, or the horse liUltudes, 
ariility is fikewi-w the rule, and seEiiidcserl Ie> 
desert Ci]nditiE>ns pn?vail Urrre, the weather may 
be ratbtT pleasant* Iwciuisc scasoEiul range of 
iciii|H'raliire is appreehihle; night.s are cool even 
though day's are hE>t; and itcosjlile tcmpefaliiri-^i 
are generally moiltrate. NevertfR'lcM, t^ppnrlii- 
Tuty for man h limited by lack of w'atcr. Fiirtlier+ 
hiTi^ AS elsewhere in tins tropics, though ni icsset 
rlt'UTtxv the stitnulaliug elfcet of frecpicuit and 
cOnsidcral>le chaEigcs of temperature fn^m wivk 
to ^veek is lacking. 

(irjJ ihe Vl-'cofher of infcrmcitkiic iMd* 
tudrs. The weather of intennt^iate latUuiles, hy 
roiitra-sl with that of the tropici!^ U chiinieiiTizjetl 
by p'eal voriahility. Tlie popular cspressiCio?^ tt 
"s|'>ell of cold weatfier** and a "spell of w’arm 
weather." iEnhcale general rceopijljon of llio fact 
that we live in latitudes with ahemating pcrirHhf 
of fhigher and hiwer temperaturc^. In the so- 
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culled "tempt'rati? in fuel, the WL-alhcr is 

Eietnatly “intemUfTate,” Firs! it is uunn^ tiien it 
is enld; at til Liter lenipcrulures ninclerale. Fur- 
tIhT, the iiiti^iisiLy (if the lu^at* the severity nf the 
tTuIxl, 4iijJ ihr leii^tliv the iijilividnal perindi 
«f caelt are rebHveiy iinprecKctulib, In jiHer- 
rnedintx^ littitudes wUrre wo live, the Gcklonoss of 
tin: \vi::itlkf!r k pri^^erhlaL and sai gretit that It is 
used tu ilhtitriUo tho ukimatL' in UTKicpeiidability. 

The fhirvmi'icr uml tfu* Wvaihvr. Wr live at 
tin; hi»ltoni oi a great ^{xxahT of air. iniich as xUj 
the feinns nf life wliich crawd on the sea lloor^ 
subject to the prcKiTro oF the nverHng winter, 
Vpifti each sfiiiarc inch of the IhhIv sorfnt'e, 
thtTefore. fv^H n ctihiinfi of uir nuiiiy milesi in 
length, and 1 srjiiare inch In erms seetfon. At sea 
level sni'h a ctitnmii of uir would on the aviTiige 
w^eigh 14-7 [loimds, m the pressure would be 


nearly 15 pounds to the s^|uare iiicFu Qn the 
uv'orage* also^ as registered by a ijan mailer, an 
iTistruinont for nieiASUting air pressiirCr it is said 
to lie 29-92, or nearly 36 invlics. lliis means tiuil 
the pressure the ait exerts at sea level b noriftally 
suIBcierLl to :tupport a merciuy column nearly SO 
inches in length in the t;ibt' of u itiettntiii] barom¬ 
eter siieli as tliat shmvn In Fig. I R). In this in- 
stniinent^ a ciiliimn of air many miles in length 
IS hEdiuacvd agaln^ ^ relatively short eohiitin of 
nH^rcury, a heavy, li^ptid melal In reading die 
iniStnmieiiL the pressure is stated the length eiF 
the mere nr)' cclmnn d^e air Is able to support. 
Dnring a j>erir.Kl of warm wtatlier. the preiisiire 
dcreresists and thi-^ coltirriti shnrteuSL sviUi fiilliug 
temperatiiresK the barometer '‘Tises.'“ or the cob 
umn of incrcEirv in length. 

Siiux' tln^ inch is a unit of length and noE of 
pT^t^ssuret the LTnited States Weather Ehireau ha^, 
since Januarv' L 1940* indicated pressures on 
weather maps either in both inelws and millikirs, 
the hitler a standard unit of pressLic+ or in rnillb 
hiirs iinlw In this new system of tiumlHring the 
isoliiirs, nr IIih** of eipiai pressure, 30 iiielhes Ite- 
comes lOlS.O Tnilltbars. Isoliars are drawn sit in- 
tm als of 3 mEllihars. silxud I he ei|iii valent of 
the Hi. inch formerly uscfdr Tablt^s For tFie s.Hai- 
VE-rsioiE nf inches to nillliburs will be funiid in 
I he Appendix Chjip. LIV^ 

FroiiJ tlic readings of the Nirirtnetcr LXTtaiu Ln- 
fereiiccs nuiy Ih: drawn regarding t1>e prohahje 
wciithcf to lollow* ii] accordance with the fot' 
lowing niles [[irmubted by the United iatLitejs 
VVeadier linrcaii. *VV'‘hL=:n the wind stds in 
poliitit lictvveen south aiid ^nthravt and the 
liaronieEeT falls steadily, u strrtri is approaching 
Irom I he west sir nfjrthwest and its center will 
[■KifiS near or lunlh of the oti^servcr within i2 to 
24 luniTs, with wind shining to nmthwest hy way 
o| southwest and west. When I he wirnl sets in 
Irom points between east and luo'lheast and I he 
haroincter Falls .steadily, a storm is approaching 
Irom die south or southwest and its cvnttrf will 
|lax-s n(.Nir nr to the south or east of the oWrv'cr 
within 24 Knurs, with wind shiftiog to nortliwest 
hy way of iiorl h. The rsipidity of the si farm's Eip- 
proLu h and iLs intensiEy will he indicated hy tlic 
rate and tlic amnimt of fall nf the haminctcrr 
Cyrfiutt’^ and Anikzrjthncff. llur characteristic 
spells of weEithcr id Intemiediatc btitiida^ are re¬ 
nted Id cyclones :nid anllcyclones. The cyclorre, 
a mass of warm air» linngs lower pressures aiiEl 
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rN section 

FiLh 111- pf $1 Jlltrr BjtTkkic^n Thi" !ti||ipliiig ifidic-itpl Lkrid |JcrETipitaliPil. Oil 

tivr H-iirm vkurm iiJt “iVeiriiJHi/* nf h Irin'vcl ll|i oVcT ^.iilld air. *T\n% cnUM^ cfifilhig aartl [j^t^kliqiliile irloittl 

and precipifaMpiir AIiiik <N^ld FTcinL ct^kl n(r ^^indeiridt^/" nr iikiilE!T wamk air^ fimiing it aklnlL 

Hkis likru'utT ^^kulingH [Hiilukblct ckiud, uiid ptLvipitiitkjn. 


higlier iLinporiittiTt-s. ur a Wiinn spell; I he unti- 
ewIikiLe, d ul mUL (Mikr kiir^ hriiig^ liigher 
press! irejt llikI luvver tenifierjitiiros. or iit-utd 
Study (d the we^itlier tHLips, Eigs. 1 lUitl 456, 
uilt disetosc I he relLitiou Ixitwxx'ii pressures And 
twnptT 4 itures. 

and Fufh^- of Tmv^l of Cijdonr,’t and 
Antiajrtottr^, Fnrm<T ^ievi's as to the origin of 
tveJones ;tnd untiL^ cloiR-s were kised <ili I he iis- 

P m 

fuinpliun thiil I hey ivere pro^lneed hy ocinveetmn 
cimrtih, m tl^At they wre eddfe5 n'^ti.illlng fn-atii 
surfiicc im'guLiritk-s i>r other causes. The.'ie 
liiive today heen dljrplacx^d hy tJu- bellel that they 
original^ aih^iig the jxilar frOJit, M’hr're irLL^se.t of 
cold iiir from the jwilar regikiiis meet masift^s of 
leann ah from Hk: tropics* Along this Lne of con- 


lucL wln^rc there Is u sudden eliaugc of tempera¬ 
ture, and generally of huniidtly as welh irregu¬ 
lar i ties of ihw develop, ood from these kregu- 
Jarilies cyehaiLrs and aiitieyelones ongisiate. For 
n more coiiiplete de^-ription oi this proctisiSt the 
student ts relerri'd to I he Appendix, Ckip. Li, 
and for ii still more detadid disens^iou, to the 
sdcoli'd n^eretiees at the end ol the chapter. 

Cycliine*i are Ijelter ik^wlnped during tlic win¬ 
ter ilum in suitimrrp llu-y <jrigiiia!e mast fre- 
i|ucntly III the htghiT latitudes and travel tn an 
i^asterly ilirpeHoEi aerms the ciinritry along tlie 
general paths skjwn in Fig. 112 at var^'hkg rates 
of spxHl, greater in ihan In summefT 

bringing oiir weather. Tliough relalively large, 
they are only -‘*mall surlace eddii^s in the general 
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of \hv uir: purt of the generijl circiiLi- 
tifni, moving enstward in ihir gent-ral i^nsU'rly 
drift of I hr Some triivel only a sh«iTt 

distaoLx^ and disappear^ Dtliro tiiiLV tbd 

Atbuilio Otraji, ajid Traili but, 

irrr^^rtive of h\YjL\ dlstajirr of travel, or 
i\yt diry anr onty ik<^iti<!ary air mo^'rmynti. Like 
cyr]i]nr!f, antiryijkinojs or lugli-preiiiirr aroas also 
travel m utl rastrrJy lUti'rHopip aa sifamTi in Fig- 
lu'Lv- ^nd liigh-presi^urr arra^ [oHowiug ono 
ajiDthi!'r in itsom or levs wderly succejisioiiL, par- 
Lieidarly in the SonthiTt] Hrcoijiplkero, uhere 
Urge bud masses do [H3t icilerfere, tliiingh the 
regularity" of this sucec^sHm is ssilpjeet to groator 
inteiToption in the N^rrthem HemispheriQ. 

Tfuunlerstonns. TtmindeTStorms are loe^il 
storms of coovi'C'tional origin vdth definite mar¬ 
gins nncl at most only a few irlib's in diainrUT. 
They normally oieeiir ovct land at times of high 
humidity during the !viimmer tnooths; tb?y ani 
rare I ait not iinLiuiWTi clurfng the wintfT months- 
Tfiey af^' naavt rnimrn^ns in the soutiLern Jiiilf of 
eyebnio ilistiirkinLi-s, where eonditioos are moil 


fav^>ralile tor <tevelopment of the convention eiir- 
rents whieli giw rise to tint b'uvy precipitation 
chiiracteristic of such storms. “Ehy thundef- 
wjdi liLtk or m't rahitall, ar>e not tine^vie 
mori in tiur western mfiuntains, wlwre they are 
rr^ponsihle for vtarliJig many fon^t dres. Tlie 
ctKjkT weather which often follow^ tInitnWHtonns 
gives rise inwspa|>er stories to die eff^'et tbit 
the stfirms biing the wnler vvralhrf, wla-rt-as die 
ociffi'Ct staicnient should be diat ‘'the ci^oler 
weather brings the stiann^^ the chLioge \^'Datlier 
reviilting from the ifiiporLatinn of a mass of colder 
air. 

Tinniderstorm weather is likcw'fec tonla^la 
weather* for when the air is hot and hninJtl cim- 
di lions am fas-orabb for the dovelopincnt of these 
violent hx^al distiirhances in I he lower lit mus- 
phcrc* Like fliundrrjilorios, tomadcKts are 

mure fre<]nent south than north of the major 
tyclonic iTiieks, for in the Lower NfocUssippi H'al- 
Icy vt'InTe tliey fM'cur with greatest frecpiency 
w'arm, inoistaredaden air is drawni in from over 
the Gulf of Mr^iL-o, 



Avenger vcablv numbea of oats 
i^iiirH thunderstpri^^ 


Fik 114. Til nmWsIdmi,'', bing nwsT lUimiLTritis in tW soiithi'm jiurtirtii.!! of e^lianir diHturfKiiHL't'Jk, arp 
tvol of c^qiiQlly iriiijiarni otvtineiiw lu all pirt^ ii\ the United iitales. (.ifter the U, S. SVrulher Bureau.} 
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WVirflw PfjvJlftion. Forecsisfiii^ the vveiiiiterr 
has oh\ieiis pnictieiil valuta ior it permits pre- 
cli^'tiEni. oi tlw? ptr^liLtlnlity of Unv teiii|wralures 
ami irojti, the fiiroisluik^ nJ iiilvmiOE- iiifurTtiiitJon 
iii tri the Mun* of arrival anil the iiiteitsSly of 
uiktl til hi t II 2 JI-S ftf siioihLr char.ieter. This 
is of value in Inilh tiirw?s of pvat'v itlail war. SmAi 
predit'tiojis bi-come a possibility lK.^c-ansl■! our 
weatlier is Ijrnufjht hy eyeluikus and anticycloiios^ 
^vhich travel in Ltn easterly dirvction+ along more 
or less (ItTiriite paths, at appro:simflle1y known 
rates of sptpfd# Tliis t-nahles estimalimi of 
proliEihtc time of their arrivtit and the ^v^nt^hLT 


they s^ill hrin^. WmithtT predict it>ns for short 
pe rinds rit tiiiie in aclvirincf! are, thrrehae. h^ised 
Oh a sloily of the pfessunc areas and rekted data 
for a j;jiven dale. au<I the espectatioss that normal 
di^Vf-lopmrnts will ocenr during t!ie Succeeding 
£t4-luinr periodr Taking these facts info ennsid- 
erulion, it k ptjssihlc to foree^utt ih^ weather for 
One day in advance with a fair degree of aocii- 
racy. A rough prerliction of simikur ckiinicter is 
povsjlde hir anyone who c^tj read a weather map 
sihdK with practice and esptrieuce, such fore^ 
casts are often of viilne, A set of wleather maps 
s-hfuving weatlitT eonditfEjns (or a period of sev- 
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er*il iL-tys ilk k'ligth will Inn kmm} in tlic AppencluE, 
Kig, 4^0. 

Until rLktIicr rrwtiily, ull furcciists Iwised 

upoi^ c!!»Ujni.itc.^ uf prububl^ pLttli:^ ikiu] of 

travel ot tike cvelones and aiilicv'cloiies, and their 
' » 

indiviclual rkiriicteristirs. Todny# hawevor. this 
empirical method ol priniictioii has \^^n suptr- 
ScdeU by uiie based in part tm studies ot air 
masses, v^'hieh liiis loniid [avi>r uilh uLx^c'pUiiiice 
ot llie neUTf thciirtes as to the origiD ot cyelonea 
aluL unEtyeloiies Liltitig the polar fircuit. Sneh ptc- 
dietioiis are liastxl nn intitrh more detailed and 
aeeijfute ohst^n alions of tJie iLp|HT air, ies tvell as 
surface c‘(mditionN« Ft^r a >i4;ane'^vliiit mure wini- 
pleU- eonsiderati+ni of this basis ftir predkUonjj^ 
the student is rererred to the Appendix, Cduip. 
LL An ev^trj nSiire extended diseussioii wilJ he 
Inuiid in some of the sek-etral referctK'trs at the 
end of lilt? same ehapter* 

U etj^/fcr Proverbs and Weather pTvdtcHon. 
Most weather provctViSn represcjitinjj as they do 
experienw traiislntei:l iiklo xvords^ have a basis to 
incl. Tfiis is nppsinenl in thi*^ prove **Kvciy 
wind has its w gather": and "When clouds appear^ 
wbie then put un I heir cloaks.” SimiLurty. sailufs. 
and others ^vlios<^ aellviHrs .kte affected by 
weather c.'OrnhEiuns in.iyv and idten du, tnake pre¬ 
dictions of snrprixing acenracy lot a few lioura 
ijj ad^ aniX'. based on tlw^ app^irtint'c [if the sky* 
wind dbectiUJi and strent^lk, and tiu? “feci" of 
ihe air. Most persoi^s, for example^ know from 
experacncc iliatp wdicn the w^jid shifts mio the 
west and is of considcralilti strength, cokfer 
w'eQthcr iolEr>^es, 

Lon^-rwnpir Fredktion. There is prob¬ 

ably same ftirreLitiLUj iK'iucen iKean tcinpera- 
lures, n^o^ ciTiciits of the i*ecan w ater, sim-.spoli, 
and thi: vveatber. Exactly wliat this Tclation 
is, howx‘vt-j+ and hiov it alfec-ts our weather is 
as yel uiiL-ertaitj. 'niefckifc fitl’a-r s^'^isr^rad or 
aimHjI foreL'a^t?i oi ternpt^mtiires «ind prccipita- 
lion bysed un such data Ilix'c no veiy snbstiintia] 
roktndaliuTi ainl .irc frcipienily iti i-^rror. If 
rale, long-range weather pretlletJati ex^vr iKi^omes 
possible, it ivill be of great vjihie, for it will enLiblc 
more intenigent plaimii ig fnr I be futiire tb^in is 
possible at prt^'iil. This will lie particidarly true 
in 3igriE:nlliire, tor it will nuike feasihlc inlellkgriit 
x-guiatiini ol crop pnodiiction, tried x^ith silch dis- 
appoililing resnks in recent yi^iirs- Long'r.nigc 
prefhciiunii hy amateurs, or ihim^ in atinjinacSi 
jre generally l^^Lvcd on die bw' of averages and 
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are enlsfidy iindcpcndahle in e.\eep:io:i:il years. 
Saelk lN?sng tlie cjisci they JiihI ,uv-pE4ni,x* ikiiiy 
among the eredn limit. 

“Our CVjuriging Wiethiv and CJitnah',^^ 
^V"eathtT roMtiLs for the piisl lUO or mare years 
iiid iCiiEe tliat i ieitlier the w eal her uor tbc chiii.itc 
is changing, anti eertmiily ni> oliiic^rvable per- 
unanent cliungc has occurred within the range of 
tfie [MfrsonaJ exfierlfnce of aiky indix^iditaL iScliefs 
to die contrary tuv fpusctl on the fact thsit hnniaii 
furmory' is lulllble^ and npun djfferern^i.Ti in. the 
iinpressiun made by skkcb a ]Thcn:tnneni:m as n 
$niiwtlrift on h sued I boy Lktid a mature 
individnaL lo tlie ^snmll Ikw. the drift app'urs 
very deep; lo the imiii, of relatively sbgfkl depth. 
Hut when the rmin rec.ills bb« chddlajoEJ tLiyii, he 
remembers the 3 leet tif s*noxViis it iiTiprasscil him 
wbim be xviet young. Therefuie Ike CNJikclkideS^ oit 
the fiasis of this remenilirLcnet'. dial the STiuw fall 
of the present (5 lighter than that of tlie piisL 
It is pu^^silkle, of course, that llu-re Ls some evi¬ 
dence to the nJlLX-'l that onr eliiiiatc may l>e 
cliaiiging slowly but, if so, the cliange is much 
too sloxv to attract tlie atEE'ikTian of din ikverage 
indivfdiiaL At presenl^ ihc prcpcmderance of in- 
forml^d opinion indicates no piTc^^ptildc, per¬ 
manent change in eltluT oiir w-eatber or our 
clinmtc. 

Wrufhrr Elrmmts and Their Combiiaithns^ 
The Gleinents which make up the w^^aiber x^ary 
widiin xside limits, bolb tntkipeiidcndy and in 
almost infiElite eoiTibinatiuii, so dial tcmjH-jrature, 
moLsbire. and xviiid cxjiiditioiks ure ticver diipli- 
cateil exactly in any \\vo sm^cessive days in our 
latitudes. For this reasun, as staled carlinr. 
fickle as the weiitber" ha,s ttimo to mcam the 
maximum of nndependability. Iei praettcei hoxv- 
ever^ tlie ^vralhcr of a giv'eii place on unv tinte 
k 5omcihlng mt^re than a random SiimpHngof all 
the pEissible eombfnaditns uf the xvcalber ele¬ 
ments. Tfins. during die siminuTlTki^ndiS of inter- 
niediatf' IntitEideseKtrecnely [ow temperatures ure 
impassible at or i>i-ar sea level and during the 
winti:T montbk £if diesc saine ;ireaSp extreundy 
htgfi lumperatnres arc iinkiiEWCn. su (hat the [ycv^- 
xible combinsilkiris of xveatlu^ condilkmy .ire 
limited in nnmlier, and still further bv the fact 
coodniaitions ocvnirring on siEccessivc days arc 
not indepriidcjit of one an rather. Thus we have a 
sjiell of v^'arm xicather fnllowefi by a culEltT spell 
with the ^veudiermneh .tlike in either for a priod 
of several days. As a. rcsull of these lirnitatinitfi. 


ELtlMENTS OF TUE NATURAL ENVIRONMENT 


im 

tbc? term “siimitW7r r” bas ^ defiiutc menu- 

Hitd wild I v- G spdik of ‘“’\eintfrr wciaIIu^f " a 
debiiite ct^iitrcpt of wcatbof coTKlitmus is con- 
s'l^yed. This is es'en more true svlico svc dt^iFcrll jC 
ven^iaul cltiiructirfistics in the tropics, svhcre 
mniiolnny wonlbcT cniiuHlioos b sjiiinnuwily 
niitch miTfc! ninrk-ed dinn m intermetbule kiti- 
Tiidt^s. v^ htre t vcloriic diiitiirljnnct^i ns tlitw travel 
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^^Ew:Lrd lotnKluLV ihe uiievpceEed svilh cS[h?cled 
rcgiiUrity. 

Xiit only k there a certain degree of iiOJiietiess 
in I he sveatl ier ftnni dny to day ui a pvoii l^x^ility. 
hui there k likt'\vise siniiLLrilii' in tlia eliart^e of 
Litinditions ircin season to :^enson, ninl in the 
wenlher of a givcti season from year to ylmt in 
the soine place. Ilms one litim may liave hnigi 
colcl w iihtin'S and shorL hot siiminc^rs, with light 
pnxJpitntKiTi njiirniii!ly liilling in grt-iiter part diir- 
ing the summer months, ssith varinti<sn in these 
resp<.jet 5 only witliin the relatively tisutow HiulLs 
inipi:>s4^ by the geiiernl cfiof.retcr of tin- elitnatie 
cHmditkons. By contract, n Sfi-t.'ninI may fi.ive iiigh 
temp'raEtu'es thnnighnnt thi^ yean .ind ntinndaiit, 
ssell-di.^tribiiUKl predpitation. \’nrtatit>ri Jroni cLiy 
to day* or ov-er lunger pefifHk of time, will nptui 
Ihf within linutatkons imposed bv the genernl 
climatic tondilioriH gf llkf speeihe itrea. 


The Ktfsr# for ClffiHJtk' ClrM'vi^mtroji. Recogrii- 
tinn of these general similarities of vvi-ather egn- 
dithnas In definite urca^ ill what cai first ctaisiih 
cratinn ap|xws to l>e the endless carbrusiori of 
the changing ^veatlict^ tmakes g<.-ncraHwitioTss un 
cliiOLkte possible, 11 Itke^sise permits clasKific-atioik 
of the chmaii'S of thewtjrld ikiEoa rebiivcly ^nuW 
ikuinlxT of tjpes, with in each of w hich u evrtairk 
allLAvalale vadalluik iX'tnr-i from day tn day, W(.^fc 
lo iveek, iikOnEh t<s inonEh, nud year In year. 

Tlik cJassiBeatioik is b.oied first on recggnitloii 
of ciErniiHc types iii which precipitation is atkiplv 
aikd tIkOse lik which it is defiennLi in amtkkknt. TIkcn 
the climafie types of ample prccipitatiurk ann 
cLivided on the basis of major lemparaittre Uiliei- 
eiktes; agjJik on tlaU o| pri-dpitation di^trilmtion; 
irnd. uTicr miirc, on the basis of mitHsr teksip< r.i- 
tuie vnriaEioriA. Simlliir|y, eIk- dry types oE cliroate 
are sulididdcd first nn the liasis of the amoiant of 
precipitation, and, again, caik that of Icmperalnrc 
conditiiirks, A mofi.»delsiileil dkcik^ioki of climatic 
ela.ssificutEinn kknd of ty^|n;s rtf^ikgtiistcil. accom¬ 
panied by a map showing their location, will W* 
iuiLkkd ill the Appendix, Crhip, L. SEill further 
ninplificatiori of tlik dkeossign k available in the 
selected references listed at die end of the 
chapter. 


gUEf^TlONS AXD LXEBCISES 


1. WlkftE El ihc of da? aEnaw^plierc? V\1iat 

SIiIkU k,i^ikms nf E}ki- atifhiNplirre Jirc feeaii'iii^i'd? 
\S'lkaE Eire MkEiic af thk> eharaderwIiL'S at emh nf 
these wibd’lvisiofw? VVlitclk nac of dkcm pnmki^es 
Eo ptiky a laure ttik|Hiriiint p4rt in unr Ith^ in Elifi 
fnEare thuik i( ImS In tta^ past? Why? 

3. Why k tl coiTi'Cl to S4iy dint the winds bring the 
w-enflM-r? ^VliuE WK'-aditT ih Ehiw bring iti tha 
ilafdnittk fa’lt? Jn tni(lE*^sviii4 areas? 

<1. ^Vhal instrunuTii is nwd fkir tiicjsnring iiir pre-s- 
sun ? V{Mm what prjat i[>|e d«!tw it dejx^nd? Maw 
h iE mid? Mow may IE W used tti aS-^ssE in mak¬ 
ing w*inidier predietiDns farshart perkiktls cif Linie 
in iidv^irw^e? 

4, To what are the charafteristic cil weather 

of inErmiedliiEe tuflludt^ felated? Hihw axidwEkv? 
Wli%' Is it fair In refer to our wvadief as “^kiileni- 
p4*raleT Ilk W'Eiul ri^pt^4s, if any, k this ii arl- 
ahilih' un advantage? 

o. I tow- ami whivf cyclones wnd UEitieyelnm 
orEiiinatc? 

fi. tn what difecihm dn lyelonktfl trav^4? MliV? Duf- 
what wawTn qt tlie year un' llicv Ike^t sle^ el- 


dp^l? Ulukt relsitiondkip d4> they tiear to die 
gciUTal air eireuLtlun? 

7, is a thuiitleritrimi? \Mkv are tli under- 

slorms of most L'tanEiiun during tfke 

hmnnuT namlh?^? \Mial Is u "clni Ehiiikdk^ritEsnn'? 
Of wikal Erplpirtiillee are Such SlorraS? \V\u\i k 
the relational I ip of tlumdersE^^rEAS tsj eyclniies? In 
what parti of tEki" VMlEerl are thunder- 

iEiJtnks iikOhE fruipHTil? D** illLLPidLrslorms oelll- 
ally hriiLi' iisoli'f weal her? W hy is it a cniiirimn 
tmlLcf that tlii'v do? 

WfkaE gcTKTtit weatlnL-r LinidiEions are fiiv^irahle 
hw the i»cciueiu,‘i- of tnitLailfK^? W'hal tcbllnn- 
ship do lht>ie sltiniLH bear t^j i VcliHlrt? 

&. What is die lNl5k!l for einpirEv^l WeakEki^r prc'^lic- 
linn? Wbal ii the basis ijstd by Eikf l>iUt€H;l 
S'Ealk'is VVealfoT hkircaii at pm^^rnt? 

10. WlkoE is Li u jiMlher pnn erh? Slali* sovrTul. 
svEiat are iljell pnn erbs IliiM'd? 

1L \ATial is the prewiil pmibilitv of aeciimte, Jong- 
range li^^^alher pri'd h iJnns?' Hmv reliable an- 
king-rikiige wrathtr pn^lieliciiks Itk uhiiauiiiL'^? 
L'rgn what are EheV' kt^ed? 


WINDS AND THE WEATHER 
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12, Is oiiT wi^uthcr or dSinatt* changffig? Why is it a man a Ttkoddin rrf all the possible cxjm- 

rnFiinifin Mk'i tl^at vL-^iiltM-r iind clSmalis are hfnationt of tbe fi'embcr 

cJwnging? 14. Oii whnt wm ckssiflwl? 

1 ^. Ill rtJSkpeets fs llio wealhL-r iiomt^dhing mcira 

SELECH'ED REFERENCES 


Sloir T, A, Inc., N-^'W 

Vorb. mt Fart I. 

Hifi trr .pi rti the lesb 12 A pygtf m al]. Is 4 l^ 
sxiUhI Id a inAnT t'cnipfeliwisii c tfi.'iiTHierit n( 
geTivJul i;ljnialoloR\' In il ure eoissidtri'd tt^iiipeni- 
tnro, wind, and niLnstiire, ajt ihiiintit elenienh^ 
illmatle ixintni^ts; diniatJc ^ ariubilkty; cUouiEEc in- 
Hiii'ni'C; and dlmjitm davNifkiaUnq. 

Blisi*, G. A., UVffl^rr Forerartiagp U. S. Depiirtinent 
of ARntulhire* Hiilleriis No 42, Wh cdi* Wadibig- 
tnn, I 9 ^r 

This 1% a populuj dlHciL-tT^imi of wcatlitr fore¬ 
casting, accompank'd by maps aid dL^grunu. Fore¬ 


casting from local conditions and tlvf basis an ! 
rcliahillEy oi w-cal tier pru verbs are aliyj considered 

Trew'artlia, G. T#p. An InlrndHcfttm Weaih^ miif 
Ciirtiate^ MfGmwdlill BcKik Qsmpanvp Inc,^ New 
York, im% Chaps. l\\ Vp V\, VII. \ill IN, X. 

Tlitiw chapEers, in the I'nder lisEed, coser thr 
folia wing ak maws and fronts; iftnnnM 

and their itss^oeljEed Mi'tMillieT types; tropical rdny 
eltmiTtci^; dn' clirnaloSi; hiitnld me^lJirTnuiI clb 
tnalei: huiinid rnicmtheTma] clbnatet; pnlnr atid 
highinrd clrmaEc^, At'i'dm |)Hnving blblkigraphEcs 
wEl! provide mmutcs of oven rnare d^oilnl discus^ 
SiqnS oE tb»« topics. 


Chapter Sixteen 
SOILS 


Sair Sdil consists df dbiintegrLik^cl and thcmi- 
cjlly iilliTc'd riHik miLtiTiiil. tni-^cd with vurving 
of *]fgL4nic matter. Ground up rock 
is uot solL for i'ni;|^ontiitioTi iiLanc produces only 
fhinJy divick^d f<xk Irom wlilch soU nniy Im- formed 
if addJtlomd ulterLition by weathering of the 
jSiTialf duL pLiriieles utid chiiiige pRsdneed by the 
iiKorpuraboii of organic niaterial Occur, 

Tin; organic I'O^tcrml in the soil is cimiposed 
of both living organisms and the residues of 
living rfiiitt<T* This latter homogeneous, diixk- 
ci>lored mixliire ul comprmndsp nrpne^ufing a 
stage in ttu- LlncosTijHisilion oi the organic matter, 
hut witlmut definite chemical Doniposition, is 
kikru%7i os ^ftiiiniis.*^ In erdiniiry foLtierii! sotl$s the 
organic fraction U 2<) per cv'iit t>r less; wlufii the 
aniiiimt intrc^ilses Ijeyond this percentage^ some- 
times to as iniieh 95 [xr cent in peat, the soil 
is cbtvied tiS orgiude in U'pe. 

Chungo in the soiL physical, chemiCaK and 
biologieiil, is eontiiiuuns. Therefore the soil is a 
txiiTipkrx Sul)Stimce in which cunditioiis nn: never 
static. ^teas~uTed in terms of the C-Ktent of these 
chatiges, soiU arc deM-rihcd ns young, matere. 
nrnl old. Since the opcTatiori of sod-formitig 
cigencics and their results arc not imiform. sinls 
diih r from to place* 'riuTefore ihiy vllt)' 
in bsth pukuLiiiliticsand use. At an earlier pcritxl 
of history, wlien seff-suineieiicy woj the nik. this 
Was of great Importance, for luc^al suil charae- 
tcristics affected lUet; today, vrith exlenjiivc de¬ 
velopment of tradcp this is true to only a limited 
extent 

Agirfentturdi Derird&dit^ of Sttih. The agricul¬ 
tural desirability of a mil ck^jxuids on its depth, 
tcxt^irCx structnrci and composition. For a ef)rrcet 
evaluation of tfic piitentialities of any soil under 
use* it is necessary to know alt four of these 
choracitTistics and their effects* 


Self Dvpth. in a state of nature, ffiil is fomuig 
coiitiniioioily at or near the surface by altiTatiou 
of the underlying parent inatcrlaL At llw? same 
time, soil is being removed at the surface by the 
agencies of erOiioin \vinti and ritnuing water. If 
soil fonnaLiou is In exet^ss of soil reiiiDV'ul. IIm* 
soil Increases in thicbiess;; if tl>e two proMsscs 
balance one auDtl3i:T^ the xoil reinahis unchanged 
in depth. If removal is exce^ively mpstt hnw- 
ever* iinf only the soil but much or all of ihe 
unconsolidated parent rock material sis w%dl may 
Ih? tamed away, in extreme cases leaving the 
solid rock to form the actual surface* 

Normal crtjshm, or Rauoval of msiterial from 
the surface at a mie w'hich pcnnfti maintemnicc 
of eoostxint and sullielent soil depili, may out be 
detrimentiii siud iv cdteti U-ncfichil, for it removes 
the surface liiyer gradually, thus exposing neiv 
material iipcui wliich the soil-fnrTTiiTig agencies 
may work Tills is pariicularty true in the humid 
tmpjcs* where chtimical weatlifring is very active 
and extcmls to c^irisidcrablc depths st} that the 
surface layer of soil sooi\ lxH?omc^ “old” and 
nnproiinclive* Tins ei one rt^ason why moderate 
slo[Xhs in such areas, from wdiich soil is removed 
gradtiully but continuously, may pass into profil- 
able ugrictiltural ti!!k.% whereas adjacent ffiit land 
remains imelcamL Aeeck-raled ertniimi, how¬ 
ever, resulting fruin misuse of the bmd^ is always 
ohjeetioiiable* even in the tropic.VH 

Tfin cute of soil removal varies wnth several 
factors, orse of llie most importiuit Iwing degree 
of skipc, wliidi affects nipidity of runoff, thereby 
dctem>ining tijc ability of tlie ninning water to 
transport material in suspension. From I his ft 
lollosv^ that soils tend to Ik sihallow-er on shapes 
and di.*cpLM nil Hat ljuid. Tliongh this m.^y make 
the sods on inoderatc slopes in tlu? tu'pics more 
dedrable, tlic rcv'crse is true in intermediate lati> 
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tudes. TliL^ is becaust- chumicol wcatberiiii; ot 
the minerul suit! Dsidadon of ti^e ortj.ioic tOiitrrial 
of iht' soil ure less rapid and seldom rontiniioiis in 
the hij^her kttitiides. Therefore, ivfien the tO['ijaiii 
in which cimnge luis been consiilerahle but ntat 
est^'ssive, hiis been lemovc^d, ih^l v^ hlch reiimihs 
iS eomiTninly less jiroiluetive uiid hence less de~ 
sirahle I nr si^k'nlhirLd itM-- It .dinnld In.- reniein^ 
tierctl, c)| ihjil factors "inch a.s 

Vegetation ojvct. Kind as well as steepness 

nf sltipe, aifi'Ct IhhIi r.ipi^Iity cjfc nnitiff .usd [he 
deteriniental rtttc, uud that diey are* iherefoTe^ 
jn^poriatil m detenTiiiiinp the i.^nrX depth aod 
desimbilitv nf the soil nil any slupe. 

Aicerhrttit^d Erriikni. The problem ol neetdef- 
jtefl erosion is iKit iie^c, ft is alninsl ;ls old iis 
ugricnltiire. ;ls h^s Inren noted hi an earlier c hap¬ 
ter. In the .Aojerican ivsIoish’S, C'nlturLLlly tiidiiecci 
erosion twgaii in Virginia with tillage ot slopes, 
for CLirly agFienllurc of tfa- c\pl[iitivt tv with 
lohacfo the major cash emp, tempted disastrous 
practiev^s- By lTfi9, ihe ^uils of Mt. \ ernoEs w ere 
^viishiiig |HTccptihly and Getjrge U'ashingtoti 
vviLs etuisideriiig experhnentiiig with coihonr 
plowing. Shortly alter tlie AriH-riekin Rei'nlntinii, 
the remark Littribiited Eo Patrick Ibniry to llic 
cfFoL-t that ''shicc the achieii'ement of our in¬ 
dependence, he is tfie grealest pal riot wlas itEips 
Efii- most gullies'^ indicates how widesjiread the 
prolilcin had l>cr^]rnt'. In ISIT. Thonuei jelferson 
commented that'"fields arc no scM>i>er cleAret^ than 
washed^ Thongh attetopts at caiitToI were !>egin- 
ning Ijy the vm\ i^f the eighlctaith ct'iitiiry, and 
thongh most of the practices in use today for its 
prevention were eitlwr tlev‘rTn|k'd or kiifnvn dnr- 
mg the firsi half of the nineteenth, gollying and 
Littcndanl ".soil eshnustion" mkiti Ivcnme so com¬ 
mon that ihey were ireg;irdi!d as normal by rnost 
Virginiiiiis oE thtjw period.^, its they have Initm 
until rather n^eiitly throughout most of the 
Smith, hnlividiial [a rmer^, it is I rue, ha vi^ 
com hating soil erosion for nearly 150 ye-ars, bnt 
general apprecisiEion of the seriousness of the 
prntilem has been lacking, and all ton oftetj ero¬ 
sion and destnicttoEi ol fiekis nndtT cultiv.ition 
have hi'cn regarded as incvilsihle under any eco¬ 
nomically profitable cropping s>^stein, 

CTonr/iYfi>Fij AtX(*h'ratt*d Erosion. Res 

mov^d of I he cover of native vegetaliun with 
ap^cukiind uh- of the laocL ipt its di'^tnietiEm by 
grazing, is prmlnctive of conditions which hrad to 
aecehToted erosion. Plowing pulverizes lliv virgin 



Fei^. ] Tlie n-snlt of several liea^'v rains taH- 
IniE iph ji mndiTiite slope ncaj ItctlliOiV, itorlEiweUem 
BlfekelL iFv^E^I %ju] -1 vi'^irs eiirlier, this field 
Iw fieeo ill Lwn each year wFihh, m corini-c- 

tliiii ^vFlfi tilf.ige wilhoul .iLEiaiElun In 
duLvd seriiHus sli>|X' wailr {C^aulcs^" of die l“. S. 
Soil Conscrv alion Sech riiv 1 

soih tlc-stroviJig its naltiral [jcmiealiildy imd i^b- 
iiEriictEiig or closiEig luiiiiraD oix^rrings made hy 
plant roots and I he tuiinehTi g E>f mrlliwaritis and 
Imrrnwiiiganimab, Such of these opcTiiugs as are 
Pint dcfitrovcd fiv cidtivatimi ure lilU-d with fine 

■H ■* 

materiah deposited Emm surface nmoff, tj>ii- 
titnictl enltivattoE] a1?Ki Eh^crexse^ the hiiEiius con^ 
tent, the sptmgelike charat'tt'r of which add^t to 
the waliT-ahsojqitive pcwver of thi^ soil. Over- 
gra;iJog deph'tenor evrii Eli'strtiys; llu* native vege¬ 
tation, the ri-rnts of which holtl soil in pl.ice. I'lu'n 
die scih U-Litnplcd hy LEvcsttxk and baked by 
eTp^tsllre tpi the sou, iTcst^iinir^s luird iItipI eiicnpaet, 
iiii easy prey ta running water* (rsp^'clally fin the 
iifccpi.'r slops^s, Tioi!^ ^if ihe huicl tends to 

inere.ise the fracEion of the rail if id I which nili:!^ 
off, tfiE-rcby promoting accelemtefl t^msion. 

Iljc pTf^mtiigu tif the rain fall ivliidi runs piff, 
an Impirtiuit faot!^^r in determining the amount nf 
cmsfoti, is in j^nirt related in ^jl iv^pe. With very 
co^iTse KiTids, ulisorptinn «if w uter is great, mia^ff 
is sllgfit, and scdl ercKion is nuriiially lait i^-ririus. 
With Riwt grafrted sucfi as sills atid ckiys, 
■rtnicture rativifr than irxturc U^rornes ini[hjr- 
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Sciil c?anjiist^ d| dkiriU*^atiNi uiid 
tjJly nJterL'iJ futk iii4lrd;il, mixi^cl with v-arytiig 
[X.‘rct;^ntjgLi?i of organic itiaUlt. Ground up rchL-k 
ii tjijt ri>r fragEturtiiittiun ulonc prtKJiices mily 
finely dfi'iUed ruck from which soil may be fornied 
if ucidjlJonjl alterutioo by vvciilheriiLg of the 
small ri>ek |iurlic-lc 2 r uiitl eltuiigc produced by the 
iiiL*i.>rpnriLtioii of organic material occur. 

The orgaiik [riatcnul in the soil is eoiriposied 
of both living orgaiiL^iis lUhd the rc^dues of 
hviiig matter. Tliis latter homogeneous, dark- 
cidored mivinre of twnpountb, re|arcsenting a 
Ahige in lljc dL^uftnlosJtinik tA I lie nrg;mk matter, 
liut uithout dcBnile com[xisJtiun. is 

known as ‘'liLinins.^ In ntdin.iry rnint-'ral siiils, the 
urgaiite fraction is HO jier eent ox less; whifii I he 
an^niint {ntTeiii^'S iK^yond this percentage^ soine^ 
tin\es to as mucli as 95 per cent in peat, tlic soil 
is cliisstd as organic lu ty[>c* 

Change in the soil, physicaL chcmiculp ant! 
bioingiealt is ctintinuous. Therefore I he sf.yil is a 
tTjiTiplex stib,staoec iii ^vhich cOTiditions are never 
static. Mc^isiired in terms nf the extent of tlicLsc 
ckuiges, soils su'e desiTibed ns young, mature^ 
and oldL Since I he nperat iint of voiUnrtning 
agencies and I heir msiilts are not iiiufortri, jioils 
tliifer from pUictr to pLicc, Tltereforc they vary' 
hi IjfHii poU'inialitijes utid use. At an earlier [xriotl 
of lustory, viheio self-suEIrieiicy was the rule, lYds 
tv as <jif gi'c-at importance^ for local mil charao- 
lerisik’S affected diet; todays with extensive de- 
vekipiTicot of trailc, this is true to only a liniitcif 
i-stent 

Ai^rhuUiivui Dr.AmliiUtij of SoiJjf, The ngricuh 
tural desirability^ of a soil depends on Its depth, 
tcJtlure^ sirueturc, niid titunpositioii, Fnr a correct 
ev'uluatkui of the potriitiiditles of any soil under 
use, it is riircc.^s^ry to kiaiw nU lour of these 
cliaraclerbtiCft and their efifects. 


Sod Di'pf/j. 1ti a state of naturep soil is tormiiig 
conliiinuLisly ill or near the siuluce by alteratioii 
ut tJhi’ underlying parent ntateflab Ai the same 
soli is ficiijg removed ut the suiiace by the 
agencies of erosioiu wind and runnitig walcr+ 11 
soil formation is in excess of soil removal the 
soil increases in thickness; if the two pn>ec$se,s 
biilihiiee one another* the soil remuins unchanged 
hi depth* If removal is esocssively rapidT how¬ 
ever, not only tlw soil but iniuh or all of the 
nnconspli<ti;t 0 d parent rock matenaJ as well may 
be carried □way* in extreme cases leaving the 
%iAid rex'k to birm the actual surface* 

Normal erosinu. or retnova) of material from 
the surfiit^' at a ruSc which permits nuiiiitenaiice 
of constant anil sofEcient soil depth, may nut tie 
dotriinental and is ofLcu beneficial, for it removes 
the surface liiycr gradnuUy, thus evp<ii^hig new 
mLitcrial upon wliich the soii-fntming agencies 
may work, This JS particularly true in the liiitnid 
tri>piC5, w litre chemical weathering Is very active 
mid extends to considtrable depths so that llic 
surface layer oi hhI soon becomes "^nld" and 
unprfMluctive. Tliis is one reason why moderate 
s]o|k?s in sveh ateas^ from which soil is rcirnwed 
grudMully hut cfintiTuiousli'; uiny pass min profit^ 
aiile agricultural use, wliereas adjacciit fkl land 
reniuius iiuelijarcd. Accelerulrtl crtision, how- 
ever, rt^ulting from mbim- of the land. Is alw^uys 
Qb|ectionahlc, even to the tropics. 

The rate of soil removal vadcs with suveral 
lactorSp one of the most iTnpjrtLUit Wing degree 
of slope, which afreets rapidity of nmo^, tlicrobv 
dctL-rrnining the ability of tlie running water to 
trunsport material in su.spension. From this it 
IqIIows thul snils tend to fie shallower on slopes 
and deeper on Hat kind. Thougli this muy mslke 
the mils on mirilmae alo|X‘s in the tmpits more 
(k^sirable, the reverse U true in intcnncdJatc tati- 
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Tliis is because chcjinictt] woftthcriug u\ 
the rniiieral Jiiid Oiidiitiuti of (he arganJe niiLtcrLiJ 
of the sot! art- fess rapid aiLci SL-klum eoutiuiKais in 
the latiltide!;, 'rhcrvforo. u^hen tlie topsail, 

in which change has Ix-en cousklerabte hut nut 
cxct^ssSve* luts Ikmiii (hut wliich rcmiiiii^ 

is coinmunly less prrxiuctive and hence less dc^ 
2,irahlc iur uT^ri^^dtiiiral um', U should l)c rcmeTn' 
biTed, nJ course, that factors such as cliuaLte. 
^c^ctaltoo ctjvcr. and oEIiits. us well as steepness 
affect \nt\h rapEflity of turaifl and tlxj 
drteriiiiei»lii] rate, ahrl that they arc, llicrehiret 
[inptirtiint hi cletennitiiuE' tlx i-\aet ch-plK mid 
de'sirulnHiy of the s^nl on any given 5k5|x. 

KwAifftu Tile prtthiBtn of atxt^tT' 
atetj eroslaii is iKit uvw. Ll Is almost as o|il ,iS 
iigrictihuje, as has been wAvd in an earlier cfmp- 
Irt, In ihe ,4nxricaii tSLilonk-s, eullurally iiidnc^t'd 
emskm began in \'irginhi with tillage of slopes, 
lor curly agriculliLre of the L-.-^ploiliVi^ tipc, with 
tobacco the niafot Cush crop, temptcfl disashtnis 
practices, Hy 176^, the soils of ^tL Verium were 
washing jx^rceptibly and Cc<>rgc W'usliin^toii 
WHS coTisiclering ex peri ineii ting with cn'anliiur 
plowing, Shortly ailcjf the Aiiu-ric^in Hevfilntloii, 
the remark attributed tn Patrick Ik-nry' lo tltu 
effect that “since like achievement of our in- 
clepoiidcncf, he is the greatest patriot svlio stops 
I fa* most gullies'' indieates how^ widespread the 
problem had iH^'oroe, In 1*^ 17^^ TlioiiikLs Jiifcrson 
comtnetiterl that "'fields arc iio sootier cleafei^ than 
sv'aahed/’ Though attempts at ciintnd were licgin- 
ning by tli^^ tmd of the eighteciilh and 

though most of the practicnj^f in nso todav lor its 
prevention W'crc either developed or known dur¬ 
ing die first half of the niucEeetifh, gullying and 
attendant cscha^l^tion" soon became so com¬ 
mon that they ^vere regarded 05 norinul by most 
\'ir|5inians of tliost; ^x^HskIs. as Efxy have been 
until nilher recently throughout most of the 
South, Individual farmm, it is true, have Ix-en 
combaling soil erosirjn fur nearly 150 yrar^t, hut 
generni appreeiatirin of the ?tr:rinu.?TU>«L5 of the 
prnhlem has l>cen lucking, and all too often cr-ti- 
sion and destmetiun of fU^hls uiidiT ciillivaliou 
have been icgarded as inevil a hie iinrler any cco- 
iKjmiCiilly probtable cjoppjtig iysteni, 

Copidifiopi.t f avoring Erosion. Re¬ 

moval of the em'er of uativc vcgctatiuii with 
agrici]Rural iistr of the kind, tpr il.s destnictiou by 
grazing, is prrHluetive of eouddinns whicfi lead to 
aeecli^rateci tTosioiin Plouiug pulverbscs the virgin 



\'n:. 1J6. Ilic result of ^evenil hcuiy rarn^ fall- 
iu^ oil ^1 inixli-nle sla^x* Ejeur RetliauV, Eiurtiiwestern 
Missmiri. Rnikeu fo'im i^oil yeurs L-arlier, lli^ fieM 
has iH-eii ill turn eycK year ■Jiixe, whkh, in eannec- 
ti<>u lilktSe wiihual afteuliun Er» slupt^ huii pm- 

duL-ed Minnas slu^x- Wasli. iCcuatesy of tlie U. S. 
Sriil Cbnsei^atJon Sen Jvi- i 

M)il. destroving its nalural perFncahilitv iind ol)^ 
5tructiiig uf closing natural openings made by 
pkiUt HKPts and the tuiiiLeliiig al rortliw onris and 

lujirowing Liulituib, Suchuf lliese npeniags its iire 
not dfffitrEjyctl by cultivLitiou arc filh^l wndi fine 
maleriuk deposited from surface ninuli, Cfm- 
tinued culliii'nEion liIspi decreases the hiimiis cun* 
tout, die spoiigelike ciciracti^r of which adds to 
the water-aiworptivc piwcr of tlx- soil Over- 
gruz.prpg depletes or cvy-ei lieslmvs the native vegc- 
tatioEu the rrwst.'i of which liold soil in ptaec. Tlu-ii 
the immL trampled by lives-iix-k mid bilked !>y 
espcisiiTc to the: sun, hfiMuncs hard and compacts 
an easy prey to running w^atiir, cspr-fialK^ on the 
slerper slnpes. Thus misEise of the lantl temis to 
iEJLTeLtse the fraction of the raitifuH which runs 
off, thereby prfiEuoting accelerated emsinn. 

The pi-rwUage uf the raiitfall w'liieli nws oR, 
nn itriporiunt taetor in deteruiiupiig ihe uipunint of 
ernsn'on, k iii [xirt rekiled lu soil With very 
coarse Suinis, absorption of water is great, runoff 
J5 slight, ujhd soil rrosiuii k normally niFl scrfcuis. 
Wilh filler grrifhed siiils. such os silEi and days, 
structure rather than texture Ixxijuujs impur- 
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taiiL ^Vith a granular strnc±Liri>, fti which ihc 
grains hinciiDii ns nnknU: uml ero^wjii 

mjiv he slight, hat with a ^nglt^ g^uui sEructurc it 
is Cl Ren Serious. The organic poriion o^ the soil 
not only has a "TLiilLr watiT-ahiitTrpUvx? capacity 
tliah the miifL'nih lint it also likrrcM^us snil pH.ir[iS' 
ity iuid pertturability by promtnfng a grauuhir 
^tniclrmv Almost uniwrsiillvi^ therefore^ soils of 
low organic content erotic rapidly* 

Both length anil steepness of slo[5e likc^vise 
aJfect lotLiJ runoff aiiiJ the ainount of erc^siieinp hot 
variahly svEth intfiL^lty of raiiiEalL Thus even, on 
long, gentle ski].x>s svith jicmieahle soils, thn per- 
wlUage of ruliiilff with heavy precipitatiE>ri in.iy 
he high, though the res'crsc is true with mins of 
Ioxvt:r intensity* Ahvays, lK>we^ er* emstiin is uwkq 
serimis on the steeper sUjjk^* because ol tlio 
greater Ttipf^iiltj of runoff. Therefore soils tend to 
lie thin on sudi slopes. 

C/mnite tinJ Ermhm. Climate affects l»oth the 
iy^c atid rale of iict'cliirated erosion. Sluret ivash 
and gullying are the predoEniiiant ty^pes in welt- 
walefed streak; wind en^STon is elft*cifve ehh'% 
in arid Jind a^iniarid regions. ^^'IthEll any given 
hunnd uTL-n, tlii> rain of soil removal is directly 
related to riunfaJI intensity, duralifin, ntid dlstri- 
htilitnn with ill a ilry’ area* to the length E>f the 
mink-ss fKTiiKb atid (he distributiini; aikcl inEensiEy 
of the precipitation. Teni|H‘ralnre, though of 
lesser^ is of considerable imptjrtaEice, iKith as an 
agent of wealheriiig supplying ][j<^se tiiatcrhil 
subject tn ernsinn, and in prswkieing mass niove- 
mcTjl of soil doten the slsipe. \^'ititl, though pnten- 
Hally an agent of tT<isiun cvery^wliEfre, is impir- 
taut only in the rlrier areas anil in those pnrt;^ of 
humid reginnA where tlie vegetation covit h.is 
Im^co divstruyi'fl. By pfr^motifig rapid evapcir.itiniip 
winds also tend In prExIucc eiKidilioiis fLivurable 
fur tlirir aetkm as agirtits of tTO?^]V3n in all Jireas. 

Rr/wHon p/ KroMon uml Thm Soe/s to Crop 
Yields. ThoEigh frcfjuenlly altiibntcd to do|>letiE>[i 
of soil fertlllly, scj^ttilh'd "soil eximusliou" often 
results from seal erosion, hjr ns tfie topsriil eIi.s- 
ap]^>cars plowing tin-ns up same al the snlisuil. 
and. fiuiilly^ nEithing hut stiljsioil, 'rhis b often 
tnferior eliiy. sancL ipr even rm:k* tlieculliva- 
rinn td which h often niipToniable ;Lrid ahvays 
dis^ippointliig In restilti, [nr even wheti fertilizt'd 
retumit art^ low, 

Ex^K-rielite iTidJeates ihaE with Jriteihgent lami 
pniCiiee.*!, vidils teiiii to ri^niain ixmslant or evt-u 
iiirreuse on ihe I.H^iter laucl not stdjject to cs^L^es- 


51 vu erosioiL On I hr p>t]rer, hLullv eroded fields, 
where the soil fuis al! litvli rcinovud aiu| crops 
are gn pw.Tfi on I lie suhs^pil. hEPwever, maiuteuancir 
nf yiehls is fiifiLcult and in loany eases impossible* 
iTrrspt.'Ctivr ol faun pfactices. Field studies shtnv 
ihiU* under this latter eoiHtition, yields may aver¬ 
age "77 [n^r tent Ih-Iow those of eotTcs| aim ling 
areas still retalmiig a gotnl cover of topsoil.The 
inure hi^portunt of the causes pnnlueiug thi?* 
startling dL=!crease are; deficiiaicy of nitrogei:i 
eoiitcEil, |voor ,wll structure, Lind the liiuitL-il ,sul?- 
soil sup[jly nf available nnucfLils used by plauLs. 
Wf icrever erusioii hetomi=!s 50 serious that proilutv 
tiiiTi Is al.j,indoTsed on large, fiirmi.'rlv enlHvatt'd 
atTeages, thereby restrk-HEig colEivation to ihe 
le.ss severely daiuLiged areas, it is unmially true 
that avxTage crop yields for the regioi] rise 
£h:Lr|ilv- 

Exfruf of Soit Ermion iri the United States, No 
exact dala as to the extent of erosion are available, 
iiinl it wcmld probably he impracticabEc to as¬ 
semble such rlsita for any given date, since erosion 
is a cXPuHliiiing prinzesi. As.x'ortling tea the Ihiitcfl 
StLLtes Soil Coufk^fvatjiYn Service, at li-a:^l 
(HX) acres of Iliad, appnixijimtcly 5 per ctml of all 
laud In fanns, or pr mil of Ha? tTop^HMl 

acTe.ige in the United States, liiive ht^cu niinecl 
autl arc Incilpahle ul fiirtliE'r ase. Most ol this 
hind luis iitreaily Ix-en ahLiudruu'xh In addiHon, 
another otl-.EKJthlMJH atTcs will *soji share thesitmc 
fate ami should l>f withdrawn from cidti^mticiii 
proriiptty. Twicf? as nuich more, or rPvxT lB<htJtMh' 
tMIH acres^ has lost from ofie to threi?'<piarters. 
in’ even more* tti the tupsoil. El is esHmated that, 
in ill!, more iIuiti ludf Ehe land area of the United 
States IihI^i been affected advcRcty in settoc degree 
by ernsioju 

l*urlh<-r* most of ihe srrimis cmsiEUi is con¬ 
centrated ill amas Imig hi ugrlcidturiil 11 .^% ati 
iiiilic.iliou of what the future holds in litnre for 
others, fn eertaiii arras, as much nx 25 per tTut 
ol die l.ind has passed nuE of use p-rmaiK'nllv. 
clrstroyingthe basis for hK?al support ol fieces.>iary 
ciiinnYunily se^rvici 'S, I hi is ert Litimr a ^^fnte and 
raLtiiiujil liahiliEy. An example of this t.'OEsdirion, 
eiteil by !L II. fiennett, is alfordeij by Slewjirt 
Unuiily^ in nnrtla^astrru Dtmrijia, where gnilies 
are often 'Eiiitie* Vaivniiig ehnsnxs Un> feel or 
tnnri' to ih'pEh. rliis e^TtuiEv was mined by ero¬ 
sion 3fl years ngE?. SjinlLirly. in the ffhich fiell ol 
Mississippi atul Ahihariui, sr>il reinoviil is so com¬ 
plete, in what was furmcnly one nf the rntist 
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productive portions of the soutlieii-Stcrn 
thill It IS Tio^v nlmost lEnpossible to hnt] u trssce of 
the original dark'eolcjrsii prairie soil, and even 
the xiihsoil lias Iseen rcnit^ved o%^er considerable 
areas. 

Lhl fortunate!Vi these condiHens are not con¬ 
fined to a h-w Inciilities nor to areas which have 
beeti in agriE^hural use for many years. Erosion h 
seriiius, even in recently m it led Sec tioti s ift Okli - 
hotna; and tn the tinrthvvi^t in Washington, 
Oregon, and Idaho. Fiirtlivr, not only mntiiiig 
watiLir but vvind as ud] takes a heasy toll of soil 
frr>m the- Croat PlaiiiSp in thp Southern purtino of 
vi'liich, known as the *^Dusl l^o^vl, ' approximately 
75 per cs'iil of the tot.il aoM has bttai ulFi^led 
fldverseKv ^i>d nearly 50 per cinit seriously by 
wind em^ion alone. 

Soi/ TrvfPirc. Siiil texture is determined by the 
silfci of the censtEtiieiil minerEiJ grains. If ihev are 
rather large, the s^iil is a gnivel; if somewhat 
STiiiiH, 2 to 0-05 mm. in diameter, a sandj if still 
smalU^r, to 0Jt02 mm. in diametiTf or barely 
visible to the itaked eye. n nih; and, if very ritie, 
less than 0.002 nini, iii diametiT, a clay. Tins fine 
cLiy. phis much <jf thi! org.uiic nMsidue of ifir mil 
m.ikc up w'hit is technically kniiwn :i.s the ‘ t-ol- 
Joid4i!” portion, llie pLiitielH^s of this port of tlie 
*131 ore so fine, nAenighig (kflMOS mm. or 
0.CH)0002 of art inch in dJaiiieterp tkil under ap- 
popprinte treatment tiny remain su^fpmded In 
water* They aru kno^Mi as “colloids’^ from the 
Greek word for glue, "'kolla.” becaiL*,T of their 
adhesive charncleristirs. The cmirsc and mediiim- 
si/.cd soil grains arc largely inert, hut the colloidal 
clay and organic muleriid serve a.s a source of 
pfiii4l nutrietits and determine Uvf\v mneh water 
Can Ih." held hy the soil* ThiTcfore tla-ir presence 
is highly important for sueccssfol CfOp production 
wid profitable agiriciiltiirc* 

Though ihirre is no neccsiary differerice lie- 
tween sauds, silts^ and clays, other tfiau gTiiin 
size, tliey normaJly Vary in chemical conifKisitioii 
as Well. Further, few if any s^Jils an? coni|itip;ed 
cxcluisivoly ti± grafoi of srjfiicieiit uniforuiit) in 
size be cLas-sified accuratirly as s:uiiL silt, or 
cluy, most soils being imvhires sximposed of 
varimis jiercentages of particles <if dilfiErcEit sires. 
Such mixture]^ are kno^vn as '^loiims,*' If a loam 
crintaitijs iTii.icb sand, it is destTiljcd ns a saitdy 
Inojii; tf still mure sand, ns q light s;uiily loam; 
tinly il ahniist pure sand, ns n siiid. Similarly^ 
soils may lie cLiv kxiiiis^ silt lixims, or olj^ 
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mixtures of difFrfrrnt comhiniitions of the various 
grain sizes: 

Soils iifv sometimes said tE> Iw nr ^wiifro.* 

dcpi?iident on tt-vtnrcr, Sandy soils, wliidl dry out 
rcadiEy and wairn rapidly* arc Wium soils; muis- 
lure-rolcjitive soib such as ckiy^ which remain 
ctski until late in tlic spring Ikscuuse of their liigh 
water content, are cold soils. 11 k- terms "heavy" 
and "Ught” are also used io describing soil lex- 
ti3Tc, clay soils Inliig heavy'; shindy .mils, light. 
These ttTms, used in connecijiin with soils, have 
no relLitioii to weight but only to textural char¬ 
acteristics. 

Tlie desinibihty and uses of soils varYmarkedlv 
with tcxtii3~al chaiaetcrisrivs. Light sandy snails, 
\^ith low wati?r-ho|ding cnpncUy and small col¬ 
loidal eon tent, arc of relatively low vidue for 
general Ekgricultu]r;il iLse, but they Iciul lhcmselvc?s 
lo use for nuirket gardening lii>caiise they dry 
ruit and wanii rapidly in the sjiring, lanice allow* 
early planting ajul profitabli? m.irketing of croptL 
On the other h^ind, the heavier soils of Iiigher 
('olloidal eonteiit, such as silt loams of ineclinm 
grain si^e, which retain water more elfcctively* 
arc valuable for pnidnction of thE": majrir field 
crfips. Vrty heavT soils .such sis heav'y clay's are 
[mthrly aerated and of hwer agriciillsiral desk- 
abllriy. 

SmI Kfraciure. Tlie stmclure of s^iils is de(er- 
mined by ibe aiTangemefU of the scjil groins. In 
some cases* each grain functions as an inilepend- 
cnl unit; in otlH-rN, the grains function as aggre¬ 
gates. several clinging logetlM?r. Jf nf ringlt^ grain 
structure, a sinl is hard and InipwTVirauis, slu-ddiug 
rsttlicr tlian absEirhiiig water. When the grains 
fuikclinn as aggregates, sa that u granuLir or 
"t-nimh" stnicture results, the soil is loose nnd 
frmbie-, mid its physical condition is such that 
priKhictirity is greater. luasouich as the: sm, 
sho|.ae, and .stabiJiLy of such aggreg^itcs inllucnce 
md pixsductivity^* fnainlenjinet' of fiis'sjrable stnic- 
tnre of .soils iiiitler cultivation is highly tUrirahle. 
\faiiy agricultural practiL-es. such as tiu? additinu 
of organic mutter* servx- in part to pnimotc aggre¬ 
gation ^>f tlw‘ anil particles and thus impro^'c the 
"'tilth." or llie pliyssVal cDudilinn of die soil. 

The physical cxuiditlou, iir the slrtictnre td the 
soih dclermfiies its Ifc|uid and gaseous content* 
tjoth Jm].K]rtaut In affec'titsg trtop yieIdi Tlie liquid 
portion, Eir tlie soil *ilii,tiE>i3, a m^ijor source of 
raw material.^ from wliicli pLint foods iire nsaile, 
consists of water containing mineral malter. car- 
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In 33 1 tlEovcdiv, and oxygen, in soliitioni W ore 
ill pro^xT UsiLnix'^ ctsndltiotn^ lor plunt groxvth 
iiTi; The gaseous ct^ostitiuuitjE jvre ini" 

ptvrtaitl Ix^-ause lsoim:ii upluinii pbnts nr cn>ps 
w'iW not grmv hi ’waterlij-gged ^oiU* Sadsfnctoiy 
sjoil slniflnre is. ihiMeinrei fundamental for 
aide agrienkure. 

Soil CimfifjMtfon, Pliiiib use a considerable 
iiural>er of iriiiu-rals ^vhich ibr*)' ahvi^rb, largely 
dlsiNEslved hi vv:iter, tlirough their mots. A few 
years Kigo^ ten dements 'w^ts cotisidcrtd essential 
for piiiit gfowdn curium, hydrtigen, ami cixygell 
fn^m the air at?cl uaicf; plsosphoms, sulphur, 
nitrogen^ potassium, cak'iiiin* magoestmii and 
iron from the -SoiL Tmlay^ we kiiO\e that intui- 
gLuieSe, coppetp Kint\ Uaron, and ^lossibly otliers, 
are ji\so necessary in minute quuiitEtfeS. 

All :iO\U ciHitaiiis most ol these elements in 
.imcjiints snffieient to inct^t plaiiii rerjuireineTits. 
Fi pr example, green plants need iron to make tlicir 
grern cokiriug fruilter, or chlnrnphyl]* wdtlauit 
whkh thii'V CiiiiTiot pnalnee sugar ajid starclu 
Tlii rehn i', if a iiiiniiiilly green plant were groivn 
in a wiil lacking iron, it Uiinld lie white in cnlnr, 
wniilil he ujiahle hi make sugar sUsJ starch, and 
consctpiPiilly it vs'cmlJ die, Fortunutdy, all ffliiSs 
rx^ntuln snfRdent iron so lliLit il is never tiecessary 
to add it to permit plant g^^3^svth. IJespile this 
fiujt, it IS imiiiv liflieved man may snfTer 
iron I anemic caEvdilio!!^ as a result of consuinplion 
of ploiit fmnls gnnvii on ifOii-dolkicibl soils. Sods 
me, ho^vi“Ver, freqncndy Ime iti pot.islip phtis^ 
phale. and lime, i-tmipaiincLs conluining demrtrtfl 
nccessan' for tlio ellcvtive growth of crops. Thpre- 
fiJTe it Ls id I ell tlu* prachcc to rcincdy this do- 
fii ienrv by I lie iippliaitliin of fiTtbli^nrs caPiiUdn* 
ing theH‘ jciiliiinmcx's; Tlie first Iwt>, p>lasl3 and 
phosplmte^ ure added etihet to promote plant 
grow th nr to iticryasc crop yields i the ihinl, linui, 
to' sweeteE! ihe soil.^ or to correct soil acidity, for 
cirrtLun crops such ns clover and alfalfa c^inncvt be 
gnmm in lime^drficient Hulsi In siddEtioi^ tlie lime 
serxes other porjvoses such as impowning the 
phystcal couilitinn of OtxriisioiLally it may 

lie ncccflJi.iiy to add still other siil^itaiiecs in stiiall 
anu mints fiPF ihc itticeessfiil prtKlnelriim of c'c^rtaia 
vTopi. DiTkirneies in scjil cumpisitioo may \ie 
reiTip'^Ktrd either by du2 Lise of conmiercial ft-r- 
tih/^^rs wliicli contain the desired plant nutrii;nts^ 
or IbV the application of animal and oXher farm 
wastes, 

77o* Miner" Tiu? American farmer who 


grtnvs only il ^t^glc crtJp sudi as wheat Is fre- 
rpicnlly cSiaracterized as a “^apji fnitu-r" iH'C'ause 
he first ^'mines” and later sells the soil irunerals 
whj&n he markets his cmp. Thus si>riu' of these are 
re 1 nDVt^d from llie farm each year, so Ehat tlic 
iiiuoiiiit remainhig in the soil for use by ihe i?to[^s 
of the fplloivhig years becomes less year hy year* 
This is rcllt^cted in detTe,lSiKi yk'IdSn When virgin 
scjll IS hn Flight iiito pmductionH thi-refore. the 
initial high yields arc followed by smaller and 
smaller returns p^-r acre under cultivation, as the 
original Store of niineral pTaot nutrients is dc- 
pi^^ted gradually- Yields wall iu3t* hmVever, de¬ 
crease to atiro* no matter hmv hnig a field Is 
cfoppecL even though no ftrrtilittT is applied, for 
new soluble mhiLrals essenti^d tor piaiiE growth 
arc lielng relcitSTHl WntJimally hy HlEeratimo of the 
parent mattcrial from which the soil Is formetl. 
When a lialanee bi^tw cru remova] and furination 
of a supply of nvuiliibk mineraL is finaJly at- 
taimnl, crt}[i yields ns detcnniiie<i;l by soil com- 
pt^sitinii Remain ^i>n%laiit. But, when this occurs, 
yiekls may Ik;, aud commonly ate, Si> l<sw ihnl 
agricultural use of tiu; land is no longer profitable. 

Crop rolatkin, that is. growing n givi-u crop 
only every other or every' third year On a field, 
with ollurr crops ctaimiikg the hmd in the inter¬ 
vening pcri<pch is a dcsirahle pravlitv, for this not 
only has a tendency to maintain constancy of 
yiehlft. blit it also etiahli'-s the fiLnin'f lo work mure 
eih'tnively hy spixMcliiig his w^rk over a larger 
fr.LL'tinn of the year. Sacrifice of ihe fiHiire for a 
gfcaier immediate rcliEni. the common pracUce 
in much .American agrienlturc% ts not the rule m 
all parts of tlie worH In eastern Asia the 
Cliiiicso tind Jup^unute have, hy hravy matiiiring. 
largely with hitman wastes, used land in pTfulue- 
tion for niLttiy cciiluHu^ v\'flhonl imp:uring yields. 

S^th Drrfex'j fwm Rv.'Hiiutil MalmuL Matiy 
Sibils sire derived from residiiul maEcfial, or the 
residue resulting from diHiitegratSon and decom- 
[>ii.sitioii of the cuiintry nxk in pljjco. Where this 
is tniCn I here is a gtinlua! IrLuishimi fmm solid 
nx'k, through pariiaIK' disinlegmt^'d arid altered 
riM-'k* ihe piirent inaleriid, iutu the surface soil, 
ruder such coiidltiui^, soil charaetcrislies are 
aifectiid hi a c^mvidtTLible exttJtit hy the kind of 
rock which underlies the surfaee. ITcreforc 
cJiLtrige in the underlying rock is relltcted in soil 
ly|>e^ agricultural practice, and niral prosperity. 
If ihe c<mntry rock is sandsl^ine, ihc soils will be 
sands; if a slndc^ they will gcneially be stiff, yel- 
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Fic- Hr. TninjfUkoi] Fnini M^lid TfHjk Ei> M»il in ah cifFa whrre th4r - m \\ Cj d^nved fmTii mHlim-d inailtrnal 
C 4 >rnparr with Fig. 


low clays of low pti^sluc'tivily, \^diieh wiish Lj^iJly 
Under cuhivvitioni: if a liiiu^Sitont', tlifv will tiiJm;- 
monly be silt or cLiy lijmins of Itiyh ft'rtlljtr. SliU 
PE her type^ of sofh si>nie ili^iruhle. others piK>r. 
vidll result if the residue is tierived from other 
kinds of rock. 

All soils derived froio residiLkl material are 
siiblL*^ to certain liinihitinns. If ihe Tfjck is lack¬ 
ing in certatn oiuterials essential for plant grtn\^ht 
thew ^-ill like>s'isc lie absent in ihe s-iiL which, 
derived as it fs insofar as its Tnineriil cotistiloents 
arc coucemed excltisively from the underlying 
ft»ck, cannot contain mificrals lacking in tile par¬ 
ent roek mrtteriiiL Furl her, ihe soil is oftL^ii rle- 
fidenE in mineral present jn the underlying rocfc» 
particularly those readily -wiluble in watrn Thus 
soils derived from limestones mav be defieictiE in 
lime because, in the process of chjuigc from rock 
to soil, the limestone d issolves atut is carried away 


in solution. Formed tiutlcr desert eoiiditions, soils 
derived from rcsldiml material average higluT in 
Tnineral plant nutrient^ tfum do those in Immid 
regioiits, since LwdiEng is less aoiJVe nr ahseiit in 
dr>^ areas, H^.^^vcve^^ as h^s fieeii nolerf earlier* 
svlitrii such Soils are usetl under irrigaliots, die 
nonnal proeem^ of better ^vuUwl arcsis lH-c,tpme 
operative, and the soiU detTease in deij;iraliility. 

S'ads Dc/iced fnmi Tnsriftf}artrd MatcnaL Four 
agencies rtre iTn[X)rtau| in transporting material 
IrniTi u’hich soils E>re derri ed ; [ I ) nil ini ng w ater 
in rivers; (2) glacial icc^ (3) and currents 

in likes and other Imdies nf verier; and ff) wind. 
All of tJscse are competent U> move material of 
various ji^ain sf/^es Irom the piinl of Its origin 
and drpnsit it in other locarinns, w here it lonns 
the parent matiTtal fnsm ^vTiich soils are diTsved. 

The materia] transpcirtctl and deposited by 
streonifi is knowTi ns "alluvium," which may be 



Firr. IIH. 


. j ^ Helatinn bt-iw^ the tind.-rlyin^ nxl!. iw. trt^Tlyinjj miiUriil ilfpcwlM hv cTiicidI 

tnd [hr Aiirfiii'T WVrr ttlr *nJl drtivrd from trflTISrtirlr^l nim, rltll, ini-iiTflthr of the' lT..|i^pvr(tii<' 

agents’, ihi.- guLdii^il tnm^hitUpn frnm whd nn.k tn sod ts rjiniparr vrith Fiir n7 * 
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cofljw gmvel, santl, silt, or clay, d-npctiflrnt t>ii 
stream VfUH’ity^ Drj^^isition orairs as a vciiet'r on 
tht! Ifat liiiLcJ IhjrdiTitii; livens^ purtttiul.ifly in nopi- 
gUiciiilcd -ureas wliere ilouiling of such flat land 
is most common* ThiLH iahLtbiicd* agricultural 
Egypt is the '^gift of llw Nile.” 

During rising river stagey with rtccnmpstii^ing 
incrciLSie in strcain v^Jix-ity* there is relatively 
Hulo dcposilion* but ^lith subsidenec and ^le- 
carcase in rapidity Eif Row, much depfssit occurs. 
Tlie first matcnul drop^ied is tlitf coiir^ier gravel 
Ptid mostly near the slre.im bmks, or 

VEhcrever the Bo«>d waters are nkiillow. Farther 
from I he river* the deps^sit h generally silts still 
huther a^vaVT partfciilarly near the valley walls» 
it is fine clay. Thougli atlu^inm varies greatly uj 
texture, tlie hulk rsf the drjsosit of unj* IjirgtT 
n'vcrs. Such as the Mississippi aiul Nile an their 
lo%ver courses, \r of the finer mritcrial. 

Soils derived from thi*! fiix*r allmiuni are 
cxmimunly ipf high fertility since tlx* material is 
largely topsail* supplied hy slope wash anti at- 
jicinhli'tl frnm siieh a variety of sources that all 
mirieOfh cssi'^EUial h>r plant grrnvth are presieiiL 
Topo£rf,iphie t?oiKiitions are 1ik<-wi«je lavnttible* 
so ihul srsil removal Is slight ancl acfiiruniation is 
enntjiiiinns from yc*ar to year. Further, the w'ltter 
table is seldom far Ixli jw the stir face so that 
dnnight risk is not i-xeessive. E^icept for cLingtT 
frofii iiiiiTidatiVai. and excessive Icachitig in the 
older a Ih I vial slepjsits, the opportunities for agri- 
culture on soils dL■ri^^^d from ullnvium are attrac¬ 
tive. I'luT^dcjre. -when protected from ovcrrRnw, 
the lai;d generiilly passes into profit aide agrimh 
ttiral iLse where clirriiile aiul market conditicffis 
arc faviPndjK TUir popular cinictpt of a v^allcy as 
a fertile area is based ujKrTi the fact that the Sfjiils 
are derived Irom alluvium. 

Till, or fiiaieriLil dcj^iijted directly by glacial 
ice, in texture, ranging from huge Ixiuhhirs 

to the finest of clays, deposited as a tictcregeneous 
ma.'isS of fiite and coitrsi* maleriat. ranging in 
th^ckT1l^s!^ from a tew inches to a hLindred feci or 
mnore. .Ni^t fmW the deposU s'ary iii depth 
and textmal characteriKtic^, In it tEjpngraphicany 
as Wrih In p!aei\s. the Sand is Hat or gently 
rolling: ill others, it is huniniorky or hilly and 
slopes are steep. Further, such ilepishs are often 
itCTuy and likewise Impiciuly “patchy" in dis¬ 
tribution. In piul, 1 1 list is hec.uist* dep,jAits of ii.itid 
iUid gravel, la hi thnvn by ^valer nmniEig a wav 
from tltc front of the ice shtTirt, arc Interspersed 


with tlw unsorted deposits of till. These di^sits 
like diosc of tilh vary frfJin flat tn hilly in cIllt- 
acter* liut they diEcr from those ol till in that the 
matersLils art: sorted sand and gravel. 

Till commoikly vveatlicrs into soils of fair to 
high desirability, sQfim of the best agricultural 
areas in the United Stares ha%'Lng jjoih derived 
[roin material dejwdtcfJ with the inciting erf the 
kv sfjt^'t during snul at the close of the laStt 
glaciation. Such desirability de-rives from the fact 
that gbrialion cnished hut did not olhcrw-ise 
alter the rock material. Tlu'rcfore, unless exces¬ 
sive lejiching cjcctirri^l subsequent to drporitinn, 
the parent material, supplied by many and often 
diverse areas, iflill eimtains the mineniLs ncc^k^l 
by plants, if they were in the ttxks prior to 
Crushing by Ice action. 

Lacustrine ileposits uriginate on lake bfrftoms. 
They are tasrnpused of sc?dfmeul tlrcpped by inlet 
streams where their vekjcity is ehecked on reach¬ 
ing the lake: and of niatcrij,Lf torn from the .shorc^s 
by wave and ice action and distributed over the 
lake bottom \v\ currents and other lunvements of 
the lake waters* In ?aich deposits, the colifsct 
pirticIcA^ saiul and gravel* arc dropped neiU the 
shore and tlte clay farther tiuC in the deeper, less 
ik^InrfMMi water. Such materials, liiutig rieposiled 
under wxter* lire subject to k-achfng and t hi refute 
to loss of soluble mirurrals. <>n expnsure of the 
lake Iw-ittom from any one of a tiLicnber of causes 
produeiug loiwring of ground-waEer ItweL -SoiK 
of fiiu priHhiCtiLity origin.ite horn !hc finer rna- 
Imal of such deposit!^, Alon^ the nld shore fiiH^S, 
however, where they are satid and ^dvrl. soils 
□re poiiir. An outstanding example of ,-in urea in 
the LTnited Slates with soils derived from lacus¬ 
trine nuilnial is the Red River \'alley of Minne¬ 
sota and tfie Dakutax the former laittom of Like 
AgiLssiir* which cowred this area toward close 
of [he bst period of gkicliitioTi in NiTtth .America* 

Wind is able to transport unly the finer soil- 
forming matc’rlak such i\s sand. silt, niul ckiy* 
Whcnsanil is moved, jt often drift^i, much as dui's 
siltsw, to form diuars. I fimigh ht^ipu-ully tnneli 
higher, llit-sc Imve tlve slijilc lorin an snowdrifts* 
with the sti-x^p face ou the kv or slitlleriN:! 
of the dime. Dunes, ^imetiincs alfaining a height 
of as much as 2m feel, are found w fsenwer there 
is sand w hich dries out sufficfciidy su (hat it Ktn 
Ih^ tnnvcd lay w'ind, with such conditions octur- 
ring in rlesi^rts and ,ilong I he slmres of gre-at 
rii'ers, Likes, and the nccPiJi^ Tbt'sc areas of drift- 



At-tii-e ndviincEng to the nghtp or north. Note the gentle slope and rinpkd surface of 

the dune tm its TA'iiidw^rd ^idc^ iLi sleep on diu nurth or lee side. Looking wi^t on die saulJt side of 
the Arhaiisa^ River Valky, ubout 4 miles west oi Syracust-i souchwestem KanisLiu (Coiirlesy of tL T* 
l!krniE}u)l 



Fit. 120. A road cut tu loess^ Fulton Conntyp souEli^i’t-slctii Xenitirky, Note Llie vertical sides of thi: cut 
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Fro. ]-L Tlirec StagC’S In tluj fonmiiMcm of u wliI 
bfJ^ in H ^biiUcmi' cleprfNsiiiin, In llit Iip^urmo^t at Etkk! 
tlirtc ftRum, tlie \,\kv is 

hy miirsih; in ihv iniddlii Bgnrc, L-iJurmLljIng 
h 4 lft capEuii^ nifhl of the IjJto and or^^uii^ 
fill is e^tnivivej iit Ihe iMPEteHi Ognn-. ike like U\iA 
dj^[ippei,trr^ outnplelcly and n peat feog inarki its 
fafiiiL'T site, 

ing UR' rtf litllr of t\u agricijlttmil unci 

nirtvt^muid rtf tlw^ ^ancl inay cause considerable 
fuctprivt-iiL-iite ur even Jo,S4i in ad|U]uiTig aresut by 
blrtclitig higliiWLtys, cowdn^, fieldji, ftiimug for¬ 
ests, und. rtccriisirtnidly, lioti-ics uiui srsia if villages, 
Lc^alK% as In tlie ’Sinciin'ly rtf Cliiougo, iind along 
I he shores rtf laike Miclu'gan, the dutw areits with 
their clean Kind alfnrd reircutioiial p^SKiliLHties. 

When tive nuitcrial trai imported by tln^ wiiici 
is very Ruq^ the deposit fipimcd, knoun 
wvalhc^rs ii^lrt higlily prndiictive soils, even under 
I'cptilfniiecl use. fcir new maierial is addctl yearly at 
the surface, at least lu Nerth rdijiin, wIhto agri- 
eulUife is ceiitiirieii old. Cetic-rally, iliis dc pcjsfl is 
mi3fed with otbm. or at tno^l it flirtiM chiIv a thin 
surface layer, bul in \hi- Rhine, Danube, and 
MissonriMlssissippi valleys, the de[ikiNits are 
often many fc^-t thick In Xorth China, tlwv even 
reach thicknesses of l-iUO to 2EK)0 fL-vt, iitt-'ording 
to Qdib. Lrtt^ss is peculiar in ikH it stands, us 
does solid rock, in vertical faces uk>ng llte sf^les 
rtf Lul^s, fur which reason roads in Icnl-ss areas tend 


to intrench themselves as the dnst f^iised by 
passing vehicles blows away. In North China, 
this depression of llie mud bed bc:!o%v the general 
level of the country is sometimes us much as 30 
feet or moreK Tlie Chinese take advantage of the 
fact tliul loess does not slump^ ns does other un' 
coEuiUilidated soibbrnning matenul^ to excavate 
houses fn ifie steep-sided Wss blulfs which face 
deprt'ssioas and Ixjrder valleys of the Loess lligh- 
lainls of northern China. 

Soffs DLfivt'd porn Organic Materlnk. Soils of 
marsbes, s^VLimps, muskeg, minirs, and fens, 
whrro cDzidjEious arc favErmble for nipid and 
extensive accuaiuluticm of organic malerjal, are 
derived largtdy from meU deposits. Such sails 
a re kiin^vni niucks^' and '^peats/" various means 
of di IfcrcntiiLtiori behveen the t^sTi being recog- 
ui^a^tj. One nf the more etmimon is bused on tlu: 
percentiige of orgutne material] present. On this 
Imsjs, Cl soil may |*e classi^l as peat if the organie 
mLEteriid exceeds 70 jrt cent; if but mote 
tliun ^ per cent, as muck; if below 20 per cent, 
aii all ordinary miiiLTal st^il. 

Organic iiibitcrtai acetuni dates Jn sulEeieut 
iiJiHJnut to Uf importaiU as a ma|nr soiblrtraiiEig 
material naly under eertain favorable climatic 
and to|HJtTraphie ccniditjun^ In arid areas, vege- 
tut uhTi is tiKj sparse to make appreciable amimn- 
la I ion nf plant remuins [X^vsible; if jtiinfall is 
abiiiidaiit and temjHTatnres arn contirtuouslv 
high, clc-fuy is sio rapid that but litrle organfe 
materia] is presc^rvecL Only in ^veil-watered areas 
wiEh cold wiuEers and sunimets of sulEcient 
leiigEb lu prmit ahuEutuiit plant gro\%th d<Jc 3 
elinmte |>etTTiit foniLiliun of muck and peat, 
f h’Tiee such soib am comirLOii mily in the higher 
internierlEatc kililudes, parlicnlarly iii the North- 
L-rn Hemisphere, where land masses are exten¬ 
sive. FurthtTp trtpugrapliic cuaditlons must be 
f.i\xirable, siEscu presenutioii and aecrtmnlation 
of rtfgafsie malLTial in ttinsidi'mbh- cpuiiitity occur 
only uliere the surface is citlit-r wet or covered 
by water ici a slight <leptln TIUTcforc muck and 
piMt are foiincl in slu^llnw depressinEis and cover¬ 
ing ilat. prmriy drained ureas, or heath, where 
the Sri a Is are lime dencieiit. Tliese tiiml] lions 
rtccFir in the x^vamps of eIjo coiistul plain of south- 
tMstern L riitr<l States, where soils such as thtwe 
rtf the Everglades of soiitfiern Flfjrida are mucks, 
■niev likewise uceur in tlie glaciated areas of 
r^^rEheustcre United StaEeSp where uumcro^is 
sh.illovv ikpressians and Hal, pj<ffly^druiiicd 
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sirfiL's, in combination with ktw winter tmjx-rji- 
totosp conditions lavomijlc tor ike accu- 

molLktion of peLit. In tor c^iainple, 

onc'sevtnilh of the liiiid snrtace h covered hy 
to a depth of 3 tccE m niore. TIjc^c, tlie 
brj^er nrnl nii^c iniporlnnl depo.sitij oeciir on fiat, 
pn[>r1y drained land such as the former l^ottonl 
of glacial Lake 

Since peat \'aries in ctrigin, texture, und lime 
content^ it diO^ers in type, ana p^Ucntial value 
Irtsm place to ptLtcc+ The common peats of the 
higher latitiideSp of some vahw for fuel hot of 
Ifjw desirability ftflr ugriculOiral use> originale 
liLTgtrly irom acciimiilutinii of Uk; remains oi 
sphagnnm moss. Tliose of somewhat lower Jati- 
tildes, formed fram the remains of setlgcS, griLsses, 
and similar bcrbatimiis plants^ are belter ndupted 
for use in crop production. The Ix-st of all for 
ngricnltnral use arc ihc structureless peats of 
sedge-grass bogs, the waters of w liich arc hiird or 
have ri high liine content 

The only impirtant uses of p'at arc: (1) for 
fuel; and £2) for agrieulture. Sphagnum peal is 
used rather estensivcly as a furl by tlic pcasiinls 
of norlhw-es(eni Ennip', wSiere hninhin hil^^ir is 
cheap, working lifHjrs are long, and standards nl 
Ihing iitv Itnv, In Hih conn try t vvilh sui almost 
limitless tonnage of goocL easily ncccsHThlc, and 
relatively ebi’^ap ccaal, together w'itU standards of 
living unknowTi elsewhere in the wcarhl, all at¬ 
tempts, cilher cstperijiu'iital or conitnerciiil, to 
utilize the fuel value of p^at have proved evty 
tjomit'idly iinpnifii.ih!c+ 

Agricultural use has also proved a disappoint¬ 
ment in many areas In this country; only uti1iz.a- 
lion of blgh-lirnc peats in favored loc^atiEkns has 
been even moderat<'ly successful. Wnrkitsg a gainst 
the producer Ls the fact lhal+ not only rrnisl the 
land U' driiinefl iK'fore it clui l^c usetl. I nit it also 
rerpiires heavy fcrtiliziition, since all peals are 
deficient in pitasb and pbo^iplmte+ A fnrlbef 
liability is excc.rsisive frost haziird, resiiUiTig ham 
the fX'eiina'nee of peal in depfc'i.diiiis nr tin iUx 
land with poor air ciriiiimge. LTntTcr these' handi- 
ca[V!C, only hay cTups and hardy v'cgt-Ltbli'S cun 
Ijc growTi to ndviintage* Rot tlvc market for many 
such v'egetalile eriips lii limitE'd and Uke^vise oftmi 
far fr^nn the protlucing arcLi, Furl her, garden 
crops rerpiire natch haiu! talMir, distasteful to the 
average Arncrican farmer though nni to the 
Europau. One croji which would app'ur li^ lie 
a pfsibility and nne grcnvi^ rather commonly, is 


the p^W;lto. Ev-cn with ibis crop, bowcvf r, iKeiv' 
are the dangers of summer Irtists and fltHifliiig, 
which soiiici Lines proilnec a t^ital crop bdure. 
Mi^reover, the grower is hjuidicapped hy ayn- 
snnicr preference, since the average lionsewifc, 
the purchaser, prefers potatoes growoi on sand 
landj'n the Iwlief that they are of superior quality. 
iTiongh this is tint necessarily a lnct« It still makes 
it difficult to market the crop at a satisfacloty 
price, 

Stnl Classificiitmn. Until about 1910, classifica¬ 
tion of mil lend stills wus mi the type of 

parent material from which llu? soils ivcre de^ 
rived^ and upon wlietlu'r tliey were fiLniad by 
decomposition of llie underlying rock in place, 
lliat is, fnim residnal mutirriLd, or froiti niiili-rJiil 
which did not origin ate in place, hut was tr.uis- 
imrlcd. With 5iich a basis for cljissification, sciil 
and siirficlai geology maps were cssentiidly the 
SLuni\ 

With furl her study* which lias accompanied 
remit developments In or soil seicncf. 

it has become appLircnt that some of tlie more 
iin|H>rtnnt clmractcristics of uuntud mih arc not 
dtUermined hy the ty j>c of niateriLil, but result 
Irnm ditnaiic. V'cgctaiiou, liipugraplnc, md age 
conditions. I’he older eliLssifiCiitfoii tias iherch^rc 
p^iS!^'d out of iiS4» and has iKnui ?iii|X'rsc<h d by one 
b.itcd on such characteristics of the soil pmfilc or 
section Eis coUir, texture, malurily. and eliemical 
ccjiLiIitioEis \vitli respect ta linie accumulation, in 
view of llie fact ilia I maov env^iroiiitiental 
factors affect the chanicter of soils, and that 
adjustmrmls to soils arc speeffic, ilien:- b no txdler 
stngle indlcalor of environ menlEi I conditions in 
llirlr entirely tliau that supplied V*y soil types;. 

Exct'pt under desfTt, s^vamp^ anrl tundra cvjpi- 
dilloTis, soils ^flange from I he ^urfaci; dowTiward, 
ihnx' mnn- nr less distinct zoul's nr horizons iMdng 
rertigni/ahlc in a scV’tltm such ajL a madside cut. 
Beginning at I hi' surlacc Lind cxlendiTig down¬ 
ward anyaherc from a k-vv inclies In a Tteplb of 
a foot or more, is the “A"* hori/.«nk diirk and 
sometimes black in eiLtof tu’Cansc of ihc large 
accnmnl.iriEPii of organic matter. In this Injirizon, 
the mavimiim amEiunl oF ebange has tHSL-uiTed, 
k>r it is the okktst. Cnnvef.|iicutly, nsiiliilioTi, or 
union vHtb iiVv^geOL leaching, or reiuiival of 
solnide minerals; anE;! eluviatinu. or iTicelianical 
dlspkiccmcnt slowrnvani of fine material by 
vvatcT^ have Ikcti most cvts'i^sivt*, Tla- src<uid. or 
horizon, consisting of less ailcTCEl juaterial. 
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mny be itkivfulrd. or hiivx* its pHjre sp\.ms filled 
by tiui fine mditcn'ul tnrriod do\t*n from tbe “"A” 
horizoTi, even Jo the esteut tlial a hard, compact 
hyvr or ‘'bardpan'" develops, Tlie “'C" hori;^on, 
tlie third, is composed of the parent ruck ma- 
tcriLiI. 

SoiLs with normjil profiles are snlHlKided mto 
major ^onps on the of lime content and 
□etna mil Litjon; (1) the pedalfiTS^ or noiilltiit^ 
accumnlating ^oils of bettor WLitored arcus ^ and 
(2) the pedixtkls, or Jime-aceiiiiiylatirig soils of 
regions of tleBacnt preciptlaiinn, or semiaridity. 
This, it will be noLeci, is a dillsji>n based on 
differnittss resulting from climatic coiidjliOTis, not 
on type of parexit materiiL The pcdalfers and 
p’docals are subcKiided on the basis ol other 
phy?iitai eliaraclerijitics which icsnit, not only 
from thy tbaracter ipf (he parent material but as 
Will Iroin tcrinfKfrutiire, pr<xapitalion, drainage, 
and vegetation conditirins in tJie areas of their 
occurrence, since ihese envuimmentLil factors am 
refiecu^l in soil thamcteristics. A a>il classifica- 
btuj on this basis, ivith a hrtef statement of areas 
of ot-t nrrcnee mid chamckTisttes of tlie" profile of 
each of these snhtypes. will be louiitl m the 
Appendis. Qiap, Lll. 

Soils nf grassliiid and forest areas dilFt:r in 
agrteiiltnrLil clci^irabjlity, anti the same js true for 
the snils which de%-clnp under Hifrereiit t>pes of 
fciri jit iiiiri i^assliind cover. Thus jasils nf the grtiss- 
lands are On the average beUer than those of 


forested areas; the soils of ureas with coniferous 
fon-it are jinorcr than those of areas with hard^ 
wood forest^ and the Soils of t1>e steppe or dry 
grnssljinds arc Out so gmui as JhoKC of the ^.Ore 
humid prairie regions. The reasons fur tins will 
in Ctiiisidcralde part, l>e evident after a stinlv of 
ihe profiles and dt scriptions of the variousVii| 
typrs‘listed b the Appendix, aiup, LTl So Imig 
as agricnlEure ivas cisjifiiied to forested areas, 
priuliictinii wjis thcreftpre limited and csteiisive 
mechmii/^ition Wiis impossflile. Only with espaiv 
Sion of ugric'islture into I he fertile prairie and the 
Wtter watered steppe grassLind areas was large- 
Si^ale product lEiu with extensi^ne itse of machinerv 
a possihility. and not until then did food lK?eoiiio 
abundant and cheap, and the fear tlial popnla- 
tinn vvould Outstrip fiKid supply disupjvc'ar. To¬ 
day, hnivever, as a result of soil misuse, this again 
hmms as a possibility,^ 

Soi7 Our sehLs are a national heritage 

whkh should 1>c constmd, but this desirable 
end can k- atlLiined only by c<"rtnin fiuidaiaeulal 
modifications of am past altitudes and iXTbrm- 
unces. FruhleEns tif present soil misuse are mn^ 
apparent and serious in cutover and hilly regions 
of the South and East, vihcre occtipation h^is 
been but lliey are likewise present in nur 

range land, our dry farming aucl imgatcil oreax, 
and in sivamp regions w hich kive liecn drEiined 
TinivisliHly. Even the ksl of our farm land prescuU 
some w hich descri'e immediate attentionh 



Fir,. 122. Soil groups of the world Mdjbiit, KeUugg. \Vn3fanger, and atkrs.) 
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Fitr 123. Soil gw^Lip!:; i>f llin L'niti-d Sti^tL^s. (Aftvr SLirhut, KtHygg* VVoliiin|»;er^ and □tlit^ns.) 


Part of the fnLsuse of our soils rc^ulu from 
ignoriiiiciOj but a lugi^r p^irt stems from social 
and co^noitaic coiidltkuis. The long prevjleiit Istr- 
lief that laud was uiilEmited in aiuoiint led to 
early grunLs, which were virtually presents, of 
Wgc acreages to both individuals and corpora^ 
tions. Subsequent I Vp lainl $|HX'iilaliUTi E:hnd use 
foliovveci ill vihich the piincipal profit uas from 
iuercase in land prices which occurred wlieti free 
land vvsLs e.xhuu^tcd. In farm praetkvs. therefore, 
tile immediate return was of paramount import 
tiuice, this being iiiti,-taiLBed liy the tiecx'ssities of 
a large and iiicreasing lenunt population ^ these 
Iwo, singly or in eumbiuatioiL produciiig condi¬ 
tions so critical that realities must filially l>e faced 
or disaster is inevitable. 

individual initiative^ plus luiMy and pMirly 
conceived legislation, have within li’ss than a 
ei'Utiiry' ttKjpcraled to produce results which can 
no longer be ignored, if the futiirc is to be as¬ 


sured. Present palliiiitives such US aid t€i distressed 
Eireas, wliether jii eutuver lauds or the Dust 
Bow]^ merely perpetuate and inteiniify existiiig 
Undesirable conditions, already alnmst intolerable 
in those areai, 'fhey are only anodynes wliicli 
temp«jritrily reLiex'e but do iii>t remove the fuuise 
and produce a cure; they may StTve cvrtaiii ends, 
but not the intcTest of the conntry^ for they do 
not elimmute agricultural slums. 

To smjIvc the ptfpblern will necessitate taking a 
long-time view, and a program tif education, 
Ijoth for die famicr and the general public. It 
Can Iw solvetl tndy Iw putting the huid to its licsl 
use, whether In fonst. gra^dng, or agriculture, 
and by following practices in such iist-s which 
will eliminate uniictvssary and iimlerirahic 
ch.iTiges in our soils- Fur an extended discusrioTi 
of rneavures necessiirv^ to secure these results, the 
student is referred to the selected reading list at 
the end of this chapter. 
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elements of the natural environment 

QI^ESTIOXS AXI^ EXERCISES 


li WWai is SOlJ? flie StilU formod? Of iifo 

Mills cidrujioiiL'dP \Vli4it nf \,m ordSrj;!*^- 

mini'ni] mhEI k iiunvr.lil \vh\il fiutnri dL- 

tL-rnitne tllo uj^ru'ii-ll iirul dL^hirLihility uf soils? 
Will- n'Hiy non] ml tini.ilon by bono^cliiil lu soik? 
^Vh.y [Itis purtieuliirEy true m tlie lnuiiid Irop- 
if:s? WIliit Is niimnt l>y uL'oylyrnM'd triisJiiiTi? Iltnv 
Fur biAok in liktoiy liis efoi^iun Wii 

a priiblui]]? 

3, \VFiilt Lirv thy iTlrnry hriporEunt onuses of iK-t.'el- 

irTiitwl I'Tusrriei? iUiw diK-ft it nllLot yfolds? 

M'liy? IFow" t:>i; tensive is this type of oftiHif>Ti in 
tlie Uiiiti^d istulcs? 

4, til to ivSiiii tfns^tTt arc scieIs divided on i\\e Imsm 
of EfxtiiFt'? » a iv^Lnn Kiil? A eold Milt? A 
htiivy will? A ligEit^il? Fiw wK^l uses UTC w.Lirn, 
lif^ljt fiftih best adnptcd? ^Vhy? \S hal is ik Inani? 
Arc all ItmiTLi fertile? ^V1lyF Wliat are collnids 
and whut h their rkiuclinn in soils? 

5, W fmt Is mvuTii hy tlic liltli uf a siiil? W'hat atruc- 
turaJ cuTldiTkpn of soils is fiHJst favumbTL' For ugri^ 
cull lira! jirodiJLtjon? Why? W'El^l.| stfjH van be 
Likyji til cosurp tbk Tuvurulily structural i^-ontlJ- 
tioo? 

0.. fn wfiat tiiinjral plunE nulrbifkls Jlro Miiis fro- 
rjncMtly tk^flcleni? What is the fkiTicEi<Hi of each 
Ilf xhrU\ aiisl Iwiw aif dicy supplied if they' 
hiikintf in n soil? 

7+ Will is the Aiut^rieutii farmer u^ineliiiic's cluime- 
teri^i'd as a soil nonet? Why will crop yields 
Tuner detfeiLW tii KeFti, evio] iindef a system of 
tvilliknUEiiis siEi^lo etoppiiij;? Wliy hJiiy sinple- 
ernp a^iciilEiirt^ jiroi c iiiipriF|ilabk\ e\en tlioujph 
thk di le:i not qcfnr? 

S. wimt 4iTe lEie coniiuon liinitiitlons of soiU de¬ 
rived ffotik resitlnid ll]atejia|i;i Why ary snik id 
arid and semiurid nreoi of Eon of liipth ferEflity? 
Wlcit rFft-ct dries upplicalinn nf irrij^iiEinn wult-r 
Imvy tm «iill ic-xEiire in s-Lich afcas, and hpw di>es 
ihk uFTiitt uf^tiLulture? 

a Wlmt ore die Fiuir QpeiKies eompctetil to trutii- 
yuTt sral-fonning nmEeriul? Wliieh of the four 
aiNTUlr in your IkEnue urea? 

It>, WimE k allkis Eom? wiiat is the k-jituro nr gruElS 
jnry oF (his muter iul? Wlnit is Elle gcjit rjil di§- 
trilukliEin rif Bjlliivicil d, pusiEs of vatiniw grain 
si?.et with rt^fetenee io thy itrram channel? 
Wlky? Wliy are snils iierficd from rt'^'^'nE ulhi- 
Viuni cuEiuiuinly of Iki^i prudueUi'ily? Why are 


El umi fieri ved from older depasiL^ less dcFinible? 

11. Wliat name ls appln^d lo tlse Miihforrnini; raa- 
Eerial tr£ius|x]rEed nud deposittMl hy ghiL-iai fee? 
IFinv dues it vary in teilure? Why are Miils de- 
riM-d froin till fn-^tpn-ntly very' pr<iduebve? From 
H'haE huEidieaps do soils dork yd from till wmie- 
timea ^ufliT? Why arc soils derived frciEti the 
alder ElIU less desitoblc than tliosy lomwd En^n 
the younger tills? 

13. \VluLt are the wuErt^es of laeiistrine depc^its? In 
\s'hat area do impknuEil dtipnsits of Ebis lujiterial 
Occur ill the United Slates? How desirable are 
the soils dcri^i'tl from stieh deposits? From what 
IkundicLipS do \Uvy iiilTer? 

L0. In whikt EVja's of tocutkin do sand dunes ocx.'ur? 
Why? Of IV hat eritnoiiiic v4k1nL% if aay^ are tnuh 
duEkes? What is ha-Ss? ] Jow do ihc Chinese Uudey 
i,Lse of trne oF die pecniliar cKunieteri^tics oF 
li>ess? WlLt-ro tife Some of the great loess deptHits 
(sf Efie World found? 

14. \\ hjkt nuines nre applied to ureas eon crcd w'lth 
o-rgunic snjls? Wlial are the Kvo tvpcs of orgatiie 
&4l? WItlie fs the dktinetfoii betvi'oen them? 
WhaE are the tripogruphic arrd clnn:itie tmwii- 
(inns ravi>rable f^ir peat swumoljtion? Why Ls 
ihere JjEEle pout in eithijr very high Eir hiW Intl- 
liidifs? 

WhriE are the niajor cLisscs of peat? Ifuw do they 
ctjmpjire with respect to dcj^irahility fnr vnrious 
Uses? hdLJidieaps ulwny^; confront tlie 

farmer who OperuEi's on peat soils? Why is the 
Americuci f^micr geneiully sn erse Eu tiW type nl 
]iTndlicli[iu ixwslbtc Oil peat soils? 

Ifl. How vAx-re ft>lLs fonuctly tbsslGcd? Chi whal 
basis ore they classided Efxky iu this coimtiy? 
Wiw am siikils nn exoellunt inilieatnr of Eh^^ sum 
tolHl of envimnmenEa] eondiliuns? What k n 
pediLlfer? A pedocul? Uliut ;kre ihe differences in 
tljc 1 uuditlrKthit under which the two dt vebp? 

It. Ormpajiy the vsits of j^asslaud and loreiiltd 
aud those nssixiated willi different type* 
of gncwland arkd forest with reapect to 

ri-hitfio dt>$inkhilriy fot ugrkullunk] 1 lit^ f fow and 
w hy did agfiiulturid ini ftsJun I>f the p 4 L^sland 
arcit pnahuie a rc-^iilutii)]! in agriculture in Ehe 
\UH!%tcm world? 

15. D4;>1'U!(5 tlii< ttluiw of IHIf jiTplia «fld iJie 
amlng fidin sut'l) abus«i. 
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SELECTED HEFEREN'CES 


Bennett, H. H.. Comffcuftan. Sft'Cmw-liill 
Book CoTnpnnvv Inc,, New York* I&45r 

'Hifji trs?sili«f oti suEI cto^Eoii \s oiiKijindifig, but 
the t.i}fnprcheiisKe inir^ktii^t ht iu neiriy UMM) 
piiges iniikL^ It vulujible ErhSefly for reference, if 
dt^Eaik-d lilfurmHtion Lhr Vtinom pli^LSes 

of etOiikin iilid itjS Lontrol! dcsirccL 

iiall, A. R.t Earhj Eroj^f.>n CoKtrof PfflcrilceT in 

U. S, Depeirhiiefit uf Agricullure. Mise. Fob- 
licotinn Nc], 256, rev^^ Wusbingfun, I9G6, 

Ttifj it!ferFni.^>^ fumiMbi^ an e.iEi.'ellent oeedniiit nf 

em^nii diiriEig tlie Qiloniol pH'Hikd in \^irgiii[LL, Jiod 
the thiikeii for jbi jiTcven tfaTl+ 

Kellogg, C. E., Det ek>p^J4t?«f mid S^gnf^^mice of iho 
Qretii SiUl C*rciEi^’ of ihe Unltifd Ul S. De- 

pLirtim'ikt oF Agrkultore, Misc^ Fublicatkin No. 
296 , Wi?ui 1 ilngtui], 19 ^^. 

A 34iiiU.'Whut leelinieu] di^iossion of the^ $nil 
grtPiipS of the Uiiik'd Stolen and llieir iiign!fi!t.Mkncer 
llliiitrnted by pticptiigniplis imd u plate d^owing the 
soil types in tolor. 


Kellogg, C. E., r/ie ihal Boppttff Lh. Tlie Mue- 
mjlliin Coinpanv, Kvw York, ISdl, Clkaps^ l-IV; 
XI-X\TI. 

Thia rcfcrcnee Lxintnins n di;^'riptiisM of the fnne- 
Hno'i arid piitbL of u sad and of tSe hfi^ the sod ^np^ 
p;irls+ together with a di^'iLoion of manV use of 
erosJuu, mid llie "'weaiing oiit^ of soils. 

W'olfp,n;|Ter, L. Au.^ Tho Bail Diefiioiu of thp 

Cuiri^d John \Yj!ey and Inc., Nt^vk" 

York, 1930. 

lids welleol short treotfse on itie soils of Oie 
UoiU'd States suppliei a diw^nssion of ihe basis fiw 
Mjil ebiji^ification ill id A iXinsider^tioti of the soil 
lypc^ qf the Uni Jed States. 

-* Soi?j and Yearbook of the U. S. Depirl- 

meot of Apiieqltiire, Wairhingtortn 1938. 

Thh eocyclnpedfc di-senssion of the n^iinifold re¬ 
lations of man io iiolls is of value for reference onLy« 
Tq deJetmiiie the sections of Inlerest, i^oiuintt the 
table of is^ntcatfh 


Ckiiptf^r Seventeen 

INLAND WATERWAYS AND NAVIGATION 


Extent nf of Rhrra far Xnvi^jation. Use of 
ri^'crii ysid odker inland w^itenvavf: its highskiiivs 
Viiries, bath fnim place to plact? aiid fmin Htne 
to Hme. in any given lotiility. In mdevdoped 
and sparsely inlkabited hilhs such as the Ajiia^on 
basin, where there are rirhiiiliy no rd] lines and 
where roads are seldini if ever mare than rough 
trails through the virgui tropical forest, riiers 
alford tlie only praetieahle roLiles of travel ex- 
ta^pt for relatively short distances. Sonic dettia ly 
populated aneis idso Lick other satisfaclorv hig!i- 
ways and their inhabitants dejseisd on livers. Fur 
example, the Vangt/e LLflnnh (he only elfi-elke 
ini ans of aixx^ss from ibe stMilmard to die western 
proWnDt‘S0f China, Uke'iiise, in highly devetaped 
areas in Euro|ie, where impnlalimis are dense, 
I he volume of gonds to k- moved great, Lind 
varif>us means of mining thi^ fnight L;in be em¬ 
ployed to advantage, rivers sneh as the Rhine. 
Dai III Ik?, and even many sroLiller streams ha v e 
lieen imprmeel and brought into more or less 
effect iv<? use to supplenient other types of tnms- 
porEatino, 

In our own contiricTit, thi" extent of use of 
rivers has varied with linth place Eind the passage 
of time. During [he Columal iieriml, French es- 
plnratinti and expIniinticTn of the for n smirct?.! 
of tlw interior were roLide pEtssilde l>y use of n 
system of w^ateru-uys utirivaled el.w^u here In the 
ufirld. By trintrList, the Engffsh, hlmlced by 
French uerupticun and likevvjiic? cniifined to the 
scakiard in tht: Jibsenec of < fFeetHe means of 
inland penelrathfn liy river, turried to agrirub 
tore, maritimi- pursuits, anti small-scLile indnstrv 
to sv^nire a livelihiKKl Wiih relinqihjihment ni 
French control of the interinr, however, and 
especially after the Amerii-an Bevulution. settle¬ 
ment spread ltt>m the .Allantic sealward to the 
area west of the AppalEiehiajes much of the move- 
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meiit of population bt^ing n^t least in part by river, 
A favored route for the migration was down tin? 
Ohio from the present site of Piitshurgh, tlwnce 
np some of its tributnrit^ or from some point of 
debarkalion on the Ohio, ovcrliind io the desUna^ 
tion. Rivers maintained their importance as high¬ 
ways until after the Civil Wsir. since rail serv'icc 
Wins poor arid most roads vvere hardly worthv' 
r>f the name until later. During this earlv'' period, 
St. Louis Was a largrT city tluin Chicago, ixcaiise 
rivers, v^ hich for many years carried most of the 
passi'iig^’rs and freight, fEXnised on St. Ltniis 
rather than Chicago, Siihscf(ueiitly,with tmprove- 
incnt of riiilrriiith, rlv'crs fell into IncfcjLsing dis¬ 
use, except in areas not si-ri’ed hy rail liiu^ By 
ly-iO, this change had gone »> far that St, Loui^. 
which was four linves as large as Crhicago in 
when rivers were the major highw ays, w'jos 
only nne~fnnrEh the size of Chicago' a more im¬ 
portant prescraihilay fixus of rail lines, tlf late 
[hire has k^cn increasing iTiten?^t in lije possi¬ 
bility of improving and employing our rivers to 
a greiitcr cxicnl for use In nHivigatam, and in 
thus restirrfng to them some of (heir funner sig. 
iiffininv'i- in our trLmsportation svstem. 

Cc^iidiVionir rmifer Whidi fmpToevment of 
Riters jar Savigntmn k Di himjtle. There ts n 
general pipulit l« Ik-f f hiit irnprovirmcnt cif riv^^rs 
for uavigLition h always, nr at leiLsl generally, 
desimble. This errijne^ms k-lief is bim?d in part 
tipui the sueccxsful u?4c of srane improved Enro- 
r^an ri.x?rs, mid in part iipai the importance of 
nvers m this ixHintry in earlier timvfx, cvi n though 
under ctmclitfons very- different from those uf the 
presents 

Befnrt* any river is impmvi^! ttyr ravj^atioit, 

howevf-r. a careful study of the amdilions of tin? 
pirticidar river aiifj of tin? ari>;i to be xiTvt^ 
shonhj be made. Under no circnmstaTices should 
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Fit:. iiTid p{nA«'t houls, Fittluviih, k^nti^iAy, ’Jhe OllJo Bivpr vartrs *n miii:1i in vntiinie «f 

H«J^V Hint n llOillilig drirfs, wliicll ri>W and hilh with (ht> river, is netrtamv', 'nuf 'iteni-wiiiikr pai kel bmih 
at tile diH'k jii'rve (ill" area lintitivd by tiiL' liiwi'f CiiinlH.'rLu!d and Tmiicssue rivcri;, where otbeif iiiraiLN of 
Iraiupt^rtkitioii tup in;idtr|<iatp. 


it t>u ;i study of other rivt-r ttnd some otln^r 
area antL ctrtaijilvp If thi> river to lit improved 
Js ill tlip Vnited State:;, not oite of sonjc river and 
nu n IN Eiir£t[ie. One factor wliieh sheuhl be caii- 
sidered is vvhetlier tilery is any freigJit to be 
moved aiids if so, ^vliellier the amount is sulR- 
eirlil to vi arraiit river iiiiprovenienl, A !H*c4]nd is 
wbetlier the freight uil! nm\e by wuEcr^ for it b 
frequently true that a river is virtually utiuseth 
even after inipruvemen!, freight still tuiivlng hy 
rail, even tfiough river IraNsportaliou isuvailuhle, 
A third,^ and p^jssihlv the nic^i^t irnp<»rtaii:t of alh 
is the effect river inipfovcitient ^aiII have nri other 
fonns of tran spartuUon. Since I here is otdy a 
deli 111 to nTfioimt of goods to lie moved xinles5S 
river imprirtcment opens up new sources tif 
freight adihng another meLins of transportalifin 
merely divides the traffti;: among a greater niim^ 
IxT Ejf caiTJers, to die disadvaulagr of all, imd 
o.tcn to the cletriment nf iheeranmiirittie.s st'n'cd 
A fourth fact to lie miisidered is the ex|>efise 


involved. Given siif^cient money, i! is, of twor^e, 
l^xissilile to improve almost any river so tlrat it 
Can be usi-tl for nn\igal|on, {>Nt it frcfjueiilly 
happensi that the lieiiefits derived fTont such im- 
prn’i L=!ment are not sufricicnlly great lo wiimuit 
their cosh In the IiilllI analysis. Improvement of 
rivers for imvigaljon is desiralile only when tlie 
volume of fndghl to be moved is siifHciLmt to 
employ all avnilahle means nf trailsportalion 
pmlitatdy, ancl in ctlsc the expense iiunvlvcd is 
imt all tint fif pro|iortion to the lieia'fits dcrivi'd, 

Fhfjvic€il Vt>udithms of Rirew as Thrrj Affect 
i 'se /or W^hether iuiprowment of a 

given river b de^drable dt^jH^mls in cotisukrrahle 
part on the physical ehiuiicterislics nf tlsc stream: 
direetEEJN of fTovv, depth and stabihtv of chiiuiud 
variahilily of vtdiime, gradient, extent of mean¬ 
dering, and the amoiitit nf iiiten-npEion bv ice* 
smev these aJfuct U>Eh costs and extent of use 
after impmvtTnenl. 

Many riv'crs oth^^nvise desirable for use in 
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Fi<^- !25. Diitii t. tlrijssi.% WuL^jniiijn, nn tlje Upptr with Icick nnd taw ut tin* 

rlj;hl. Jyiie % H>;yr. Tlit!» cluin h 4iye of stvcr;il tn vmi\n^ 4nlLf|u:itr oluintiLl du^lh-. iho Is^ek uiiiihJt-t 

[i> puss tlio clsiiTk \r3|r llic rail line, wliich nUi czirrU's fmgllt, in tin* brY*E;n>!Jlid on the Minne^OtJ 
m'do of the rivers a jioLtind, not sliov,'a, piUallels tho fiver on the Wjstijusin side" (OjorEi^v of the U. S. 
Engineer tijfice^ \V4ir De^urtnkent.) ' ' ' 


navigation^ i[]^Dr;.Lr as their phvsiCLtl L-hametpr- 
istics are conetmurd^ are of little ptciferit value suid 
hold Forth no promise of greatly iiKTeasecI full ere 
unpdrtsiiice because they flow in tbc vvroJig dsrec' 
tion. Obwousty% there is no good reason for 
improving a sonth-fimving river to carrv freight 
which mo%‘es east, siiioe it vvill have litlk- if any 
effect on the dircetion of flow of trade. 

Every river consists of slavk wLiter strelclres 
of some depth, sepuraU^d by shantnvs, which de¬ 
termine the effeerive channel depth* If these 
latter porlioiiiS of n stream are too niimemn^, 
or I he water ui such stretched is of loo slight 
depths the cast of improvement nvty Ik^ pro- 
hibitis'e. Furtlmr^ I hough soini; rivers have cIlui- 
nels svFikh vnTy hut liflh* in loc-ation and depths 
those of others change frerpjcntly or ;ifc ldt>ckecl 
hy silting after cv'cry flood stage. nccessitaEiiig 
constant dredging to keep ihem open for navigii- 
tion. Such streams are fliitlly handfaippc^tl in iist% 
since the changing channel intiodnct^s hiij^itrd.'i in 


navigation, Eind siking entails csspense not neces¬ 
sary where the cluiunel and its di^Eh are relu- 
lively t-oiisEiint. Tlie rivers of North China, such 
as Ehe lUvang aitti the Hai, afford exeellehE illns- 
tnUidns tsf l1io disadvaibtagi^s of silting and a 
chaEigtng chuimel. 

Ill many parts of the Utiited States, a.s well as 
In other parts of the ^vorkl. rivers fluctuate great!v 
in volume, fn cstn-mc cases, ihey may lie idtutist 
dry during Imv-wEitcr stagtjs yet carry much water 
w hen in flood. Such great fliietmiHoiu in volts om 
limit eflt^tive u$v to those montlu of the year 
during whseh cFiannel depths are stifflcien't to 
pt'rmit navigation iind miiy, therefore, make use 
unprofitahle. It is pisssihlr, of course, to regulate 
sitream flow by crmstniction of rest^rvoijs to im- 
pjuTid flood waters, to be fed Into the river during 
normal luw-A%attT stages, but ihis may cxwt so 
much that ihe iHaieflis derived are not ,sufficient 
lo M’LLrniot the necT^ary espciHlitiirc, 

Hi vers vvidi steep qnidis'Ots have sivift currents 
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PROJECT DEPTHS 
^ Than 6 rttr 

-■ a -9 F£ET 

— —— FEET 

■-IS-JS FE CT 

-^JFEET ANDOVER 


Fjc, IS©. PniifE^ wuti'FwtivA at Elki.' Uniti-d Slairf. (Afk^ the XatiDruil Bmxd,) 


und flr(5 ofttfn intemiptei;! hy mpicU and fsill^ 
Tht.,s<» cause diRictiUies in imvigaHnn avIiicIi may 
even neeessfiijtc tiuii^hfpincrit of frcigbl if it is 
td move Ity water^ ihus increasing ccisls of rlvc?r 
transportatiocL Thii‘ necessily may be eJimiUiited 
by eonstruciion of l[>cks, ft is true, but (he cost is 
commonly rather high and often too great to Ik 
warranted. Fttrlhcr, such locks detay freight 
movenicolp and their operation nnd mamtenance 
involve a cantfnued espense. For these reasons, 
rivers interrupted by nipids and falls arc com- 
manly unused cKcept in yoniig and poorly dc- 
N'cltjped areas and, Vi'hcfe used elsewhere^ ottler 
conclitinris arc snSiciently fa^urable to offset the 
handicap. 

Rivers, especisiHy those flowing Over relatively 
Gat slopes, seldom folhrw a direct pa(h lietwcen 
two points, but useunderp dcvuloping great hxjps 
ill their courses so that distance by w atcf fjehveen 
two j>otiils is much greater than by land. In same 
Cases this increase in distance may be so great 
as to more than offset any savings resulting frorn 
lower rales per tan mile by water* Thus a ^Team 


which marauders badly is less dcsitiiblc for mivj- 
galion than one without cscessive departure fram 
a direct route. 

lo Ik used effectively for navigation, rivers 
should be Open throughout the yciu: but, in areas 
with long, cold winters, they free^ over, often 
for as much jis five months or mure each year, 
lliis shorEerung of the scasem of navigation adds 
to Costs of riv'cr trau^^^rtation and^ lesseulrig jis 
it docs its dep^mdability thmughoiit iIk year, is a 
marked disadvantage to both vessel ovimers and 
the communities served, 

The ideal rivers from tlie standpoint of its 
effectiveness for use in navigatten as determined 
by physical characteristics, is otic which Gows; in 
the direction in which fteighl moves; one with 
a <leep and Stable duinnel; one of consideirable 
Volume which fluctuates little; one flowing slug¬ 
gishly, but not meandering cxcc^velv; and one 
hi which freezing does not interfere with use 
ihrmigbout tin* year. Such a river does not need 
improvemctiE and it W'ould find use in any area 
where freight was availalde- 
























Fin. 127. Ljj'.iilmjL; ;U KiirELllsd^ (Jnegcm, 1[K':iti^d oh ihv WilLLiaifUt' Ki>er near its fimcEloh witt 

lliL- C>a]LiiiLbi;i. Tilt! EiLivi^.kbilily [he-'k.- two siEn.-^ms in lower ttJUHes miike^ forllLJiil uii bikid 
seaport. {Courtesy of tJLL” PEkrtlund Cbiuiihvr of Cpnimerce.) 



F«c. ISS, acinD^viIle niim- 1-10 ntiiTrt up!i!tram from ihp wji sit the limit of tidal indtipnco, fa the 
fifst of 10 tfanif iMltlt ot pl.innfd for ihc Ojliiiiifjiu HiHT, Thr tLim mn>5S thi* main diiiiiripl of the liter 
ii at the li ft, tiM' 1>V.ishiiislori side, with a laddel at ilii left i-ritl. Tn tli*. fijrlil nf Bradhird Idjind iii 
midstrt-aiii, Is a teeond li«h laddi-r, (he power hriiiw, and. ot itie extreme riefit, ifie tiaeiuaOnn lot t It will 
be noted that tisfa » a iKiiltiple^piirpoiSi* pm|e..|. (Cbiirtt-sv of tlte BraiRevillc Pisuer Adininfslralloti U. S 
Department nf the Interior.) 
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129. Ptirt fHCiUtSL-f iiHEl terminals m Stncktnn, Ciilifnrri [u, nn Jtiliind KOupOfl tin the drej^cd ]ni,v'Cf 
txmrfic of tile Siin Jtsainiin Rfn-r. | Courtof ihi? ^^loeLlon Cfi^hinWr of ConiinLtte.) 


0 (ir Important Rh:cr lli^hwfirjjt. Our tn;ijor 
tivcl" highways rttc thase alforiii'i! hy I he Missis^ 
sippi cuid its larger trikjLirks, particiiljjly lla^ 
Ohio, which carrjVs Lippro^^iinalety 35 per cent 
of the river-bome trallic of the Uriitetl StLLto.'i, 
with the amount uicrc 4 .^lTig yearly. -Most of this 
freight origiJiaU'i? in, and is desliticd Utr points 
uithiii, llie Piltsburgli clktriet Tlie importLint 
coiorntxlities handlotl are }>iilky* with coal leading 
all others, luit with iroii, g:Lsolitit% and gravL'l 
likewise’ important, thcsC! four making up more 
lh:ui per eetil i>r the freight in normal times. 
The Lower Misstssip^ii Hiver al?ai carries a \iirr\Q 
volume of freight, I'nchiding muth cottou and 
similuf hulkv eommotlities. Short hnvvr stretches 
of some of die rivers of die Atlantic, Gulf, and 
Pacific eejusta I ureas are likewise used c-vlensively 
bill. In such CiLSt\s, imich of the traffic Ls> properly 
Npeaking. In sea rather than riverdK>me freight, 
tor improved rivers hiive converted fiLl.ind cilEes 
.viieli as Stock Eoii, California, mUs seapirls. On flie 
Mississippi Jltver and itir Irihutarles, the freight is 
trunsporti'd in greater part by l.irgc barges. 


pushed by stern-^vheelef tmvlioats. Tlicrcare few 
packet lines Temnaiiiing in o|x^rution hxlay, except 
in areas poorly served hy rail. Furtlier, their 
routus are commonly short; incomes am iti nmny 
Cows in crmsidcrahle p:Mrt bran tourist trade; and 
rettims tire Ijoth Uncertain and nFleti nnsatis- 
factory'. 

I'rurtse Imprat^mu nt of Oitr Rivi-ri^. Many of 
MLir rivets have lieeii iropruvx'd for nji ligation 
unwisely, demonstrated by the fact tliat jn cvrtain 
Csises tlie intTeaSc m freight canitxl after ini- 
provement has lx!eu virtiuJly zero, and in many 
iidicrsH it has Ix-eii very^ sliglu* Many illastratIcHLs 
of such iMSty and iinjiLstilicd improvements could 
Ik mentioned, but only a few will Iw cited by 
wiiy of lllnslration. 

One river improvxxj for navigalEnn, but still 
tint usci:! to any great eKtent, is duvIsToftt^tky* 
which rises in the coabmliiiug are.i of the 
pari of die statci OmsEniction of jsi'-vcral dams 
and locks wa^ xini.lcrtaken to convert the river into 
a series of siuck-water stretches, xvith tlie expecLi- 
lion th.it cml WE>uld move by water xvith com- 













F 



Fin- IFKJ, tenriliial Sind Irmitnil fntili Lnidfn. iile^ K,-ntiu Iv. {C[3iirt?*?iv nf U S Enci 

rVH;C OlML^e^ Wiir UtpiLftmcnt J ' " ' ' ^ 



K^ihtLky Riv^T Kt jiUiLkv. TFit- iiunu irumtW far u™ 

on Hie iHllmle, t.i( b>- li.^ Cm! [nm lliU n Imrii-.lliU .Imft into tUe ii.«m..t:Hn .jde hv 

gravily fit tlir Wni mg Iw^gc, Wl.i<rc iniiios «re limutH «M fuw. «},!>• d,bt, tile njJ „..lv m bir WrIct 
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plfliou al tlitsy iTnprovi^meiiJjs. 
moAt of ilic cciiil £UW uui bjr nul. Soinc 

mm tis hy wilvr. ll is true, liut tlmi was likqwi:^* 
ibe cose Ijcbire ctsiistructioii of the diinis ajid 
Jocks, T he total volume oF freight rtiu%'ed by tlH: 
river today is, in faet, so small that tlie finprove^ 
men I represents a subsidy of several times the 
rail niEe for everv' ton of freiglil moved, [ntprove- 
meiit was plain |y not wamuilcd on the basis of 
normal sliipments of ooal and oiber bullcv^ eoin- 

AnolhtT river on which Inige siims Live been 
expended to improve its luivigabiltly is the Ten¬ 
nessee. Prior tn 19^0, had been 

spent for that purjwse, thereby ^nhsidiziiig the 
shipping nf that date at the mle of 9.8 cents per 
Ion mile, even more heavily than on the Keci- 
tucky* to move types of freight, most of which 
v^'cre earned by witter liofore the nVer was im¬ 
proved lids subsidy wax ct»rtsiderab]e tliat it 
normally represented upproxiniah iy 90 j^er cent 
of tlie aetiml value of tlie freight nKned. Yet. 
despite the rcsolts sectlred by tht«ie earlier es- 
pendiuires, TVA charges ”19.8 per eint of its 
TioriTiH'd multiple-purpuse” investment to naviga- 
tion, ostensibly with the idea that nonnal freight 
movement warrants stich a eliarge. 

lmpn»vement i)f die Upper Mississippi and 
Missonri riA ens falls into the same categorv' as do 
the two pn eediog examphs, and many others of 
similar character could be listed. As foAlie Upper 
^tisslssijipi River improvement, the report of a 
disinterested, nonpartisan ciimmittcc appotiUetl 
to considLJr tbe merits of the project was adverse^ 
even thongb completion of tbe project was 
rccommcnilLdt on dte basis of previous extensive 
commitments. Even the proposed Lakes-to-this 
St-ix \Vaten.vayH today nnich in the public eve, has 
bcx?n prnnonncvd eetinomically unsound bv com¬ 
petent eennnmists who have subjerrted the project 
to carefn] stiifly. 

It apparent frnm past experience tb,at tixj 
many rivers have Im^n improved for navigation 
without sidficient prchminiiry stndy of the facts, 
or for interested reasons. It is ecpially a]^parent 
to all who consider tl^e question oisjectivciy, 
without perstnial In'as or self-interest at stake, 
that we c;vti avoid the mistakes of the past oidy 
l>y ndopliiig a fljEfcrcnl pKiIicy in tlie future. 

Lukv A£ici*^a(rtm. Few lakes are userl to any 
great extent for moving freight, since most of 
them are smull and, even tliough Hiine are of 


considerable siiw, hiile freight is av^lable for 
jihipmeut from shore to shore. In mimy cases, 
lakv^ actually obstruct rather than facilitate the 
Gmv of traffic by imposing a water harrier in the 
path of a land route, thus adding to tlie length of 
tlie rsiil Juhu] or msiking fcirving necessary. The 
Xorth American continent, bowxivcr, is fortunate 
nfjt only in having 12 ml of tbe 22 largest lakes 
in the world but abi by haviiig 5 of these con^ 
net ted with one anotJicr by tia vigablo water¬ 
ways. I' kirthcr^ this cfniin of lakes is located in the 
Itcart nf the continent, where llie volume of 
freight is gteah im<l the types of i?onimoditics to 
1 J€* inov'etl lencf the mseh'us to shipment; by W'^ater, 
Tlur Great Likes therefore present an Meepdon 
lo the general rule tlmt lakes are of but little 
importajicc as carriers of tnule, for the Igct that 
they ate liotl^ large and deep, as well ns con¬ 
nected, iK'imits Lidvantageoiis waft-r shipment of 
bulky v'rimnicKlities for considerable distances, 
wilhnut theneccs4iily for tmosshipme nt. Notoiilv 
js the cvmtiiicut favored by tht-se conditions, but 
this country is ijcculiarly fortimale in that the 
Great Likes are so located that w^e preafit most 
froiTi their availability for use in carrying freight 
Oihi'r Factor Favoring ( ef the Great 
for Nnvi^^fkm. Witli all the natural physicxd ad¬ 
vantages of the Great Lakes, plus miin s improve* 
ment of the cuniiccting waterways including 
cnnstnjction of canals and locks, the fact that 
they freeze }li winter, thus shoitening the season 
of navigution, w ould prevtmt their effective use 
il it were not fur other favoring conditions. Ofic 
is the fact that several bulky commodities: iron 
orcp coal, bmestene, pnlpwood, phis wijeat and 
oiher grains, are avtiilable for shipment in enor¬ 
mous tonnages. In a yvMr of normal production, 
for example, upwitrds of 40,lK>0,OaO tons of iron 
ore alone are mowd fnnn the Lake Superior ports 
to those of the Low er Likex, in addititm to mme 
milliQiis of tons of other cx^mmoflttieSr boih hrom 
and to the bead of die Likes, hi an cmergencyi 
ihis toiiiuige may mure than double. 

Even this would not permit proQtable qK'sra- 
tfon of esirgo carriers if it \vere not for the excep¬ 
tionally cfricient tenninal er[Liipment qf the lake 
ptirts^ w'hf-C'fi makes rapid hai];i:l1ing and discluu^ge 
of cxirgoes possilde. ThL^ obviates the necessity 
for extended, unprofitable periovls of lime spirit 
in pnrl^ and enables effective use of the sv+asun 
cjf navigation fn tbe actunl tituisportalinn of 
frelghL Thus earnings are ,vnffieient to offaet the 



Fifj. 1:^2. L^j^kkiiij^ dimn ihe bii^[Fie*«s 5n:l^ul^ wnd liiirhkr of Duliath, Minrit^salii, bc-fiinrl Minnewibi 
PfjHit, ii tiLLT across the? ind cif Uiko Siiptrior til the mrtuth of (he St. Uuis Rkcr, TIsl- harbor eotramtt!, 

wi'lti JU uniLjiie LisirUil lift biHc!^<L', nuls ac^ross tht bar. Dulatli u iin oxtrcnwlv attc-fiiiutod city loc-aEed on tl^e 
liarrcs^' slrip of llul ]4knd alung the w.ittrfrcsiit, witli vary steep gmdes uei the short l-hiss whStii eJimb 

Uie lower stopi*^ of the oplknid. (CourteS)^ of tjie Dohith ChnunlK'f of Crrtrufieroe,) 


r 





Ftn. l.ondlng iron ore at Dull it h, MiiineMita. 1‘fir on. sfirh*^ hy gravity fnini the lo.ided hopper arc 

rats nn ihe tri:"(tle direi lly inlo the hold uf the ^oSseL 'Ukoiigli tUy Lopiic'tly of the ftei filter is 14,Ll00 tons, 
r«|iiiring W) ear^ for Irakispcirt^tiEio of tla- o+'te'^saiy ore front tho tniines, the hold ean he filled in ^ hourflL 
(Courtesy^ iif die Dululh ChaiTilwr ol Ci>iE»rieree,) 
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lack uf revx^niac ihiring (liv jxtisk] of iclluiicss of 
the winter luotiEh!:. fti adilition to the port facili¬ 
ties* the ftirgo Kim^TS Jhcmselvcs uxc hi|i;hly spe- 
fializecl iu t\|>e and of suHcieot capacity to 
permit ecoiiomk^al opcraHon. Tlie major portion 
of the tra^c of the Great Lakes is bitlk freight; 
most of the package freight mo^^cs by mLl, atid 
I he same h true for passenger tralEc* esCepE fur 
limiterd excursion trade. Only on the Ivowcr Liikes, 
particularly l^tvAxtn Detroit, Cleveland, unci 
RiiEalo, is pusscTigcTT and package freight trnEfic 
imjwrtanL 

Uikr Poris. Xfost of the lake ports ha\ e horljors 
devcloi^icd by dredging and otlierwise improving 
the lower courses of streams, generally of 
siiPe unh^ eoiinceElng t^vo of tbe Great l^ikcs^ 
as does the Detroit tViver fii some cases, these 
'"unier hsirljors** are supplemented by artificial 
m semiaTtifidal hurlwjrs prole<:ted by breiik- 
evaters, in the lake proper. The harijt^r of the 
pt.>Tt of Duluth ut the head of Luke Superior, 


hjr example, Is :i bay buck of a bar at the mouth 
of the Si. Diuis River; that of Toledo^ the lower 
course of the Maumee; that of ClevekiTid, the 
lower Cuyahoga River. Ckterago has several bar- 
Ix^rs; one the Chit^^igo River; another in the lake, 
protected by a break^valer; others in South Chi¬ 
cago* made by dredging shallow nautral channels 
and lukes^ 

Each of the Great Lakes ports presents scenes 
of considerable iictivisy during the sv'ason of 
ikavigatjon. I n view of the great importance of the 
freight trade of the Great Likes, practically all 
of the lake ports hav-e developed liarlmr and 
terminal facilities for storing commodities to be 
s,l lipped, ns well as for kiading and unloaiUog 
e.irgi>es. Crain discharges from elevators on the 
harLKrr front through pipes into the holds of the 
v essels at the df*ek and it is removed siiiiikrlys 
iron ore slides duvMi chutes by gravity into the 
open hatches of the ciirgo c-irriers and is removed 
by great mechanical scmips with Cijm parable 



Fiu, IrM. TIll'iij flTi? fivp kn-Ls fn all at Suult Ste^ iN-^lwwn Lake Ihiron and Ijike Snp^mor; (imr 

United ^tati>s owned and trpcrwted; ane CanadLin. Tile leek stlnwn, COinph'ti'd in 19-13 at a isaMt of 
314,SK)0j.l(l£h wsis built to ssp-td the flow of in^o g/u (o the steel mills. It is feet lung, SO fwt w'idvt 
30 feel deep, RjiJsihg ships 20 fetH fnini the Like fhirnu tn l^ke SuperioT level, it can he hlird or tmiptStd 
in li^-s than IS niiuuteS. Tu the t[ghl arc two of the older lueks. (Pllotu by Corduii Coster, Courtesy of 
Life ."tJyga^ine.) 
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rEijiidjty. S^unpiil iIk^h€? pr(>e<\s.^:s oi luiidtihi^ Lind 
tnrgq to^N. thi-ir Kvilh a view of a typifnl 

Iktkc |>4irti are ^hown in I he accompany ing illu.S' 
traticn^ 

4'lie lrihal>itsiiit!i of miiny of flic hike prjrl:?f W- 
In-ve Lfi.d c.<itiip1i-Eino of the LsiLc Ji-ln-thp-Sea 
WafL-nvjiy woiilfl lriin?.fnmi tk-in inrn iinporta.it 
ocean pirts, IfnivevLT, fK-fsirc accepting lUvi iiij a 
liicl, it is well to fcmi-inlhT that cnornnaj!^ v\~ 
pi'inse wonltl lur fhvolvctl in deepening imt nnlv 
river cliaiinfU I Hit harlws as wi-ll; that na^'iga- 
tion MTinld .ttil! fjc linntc^t hy fee to part of Elie 
yeuri that navigation h.iAirds lire gnaEvr t.m 
iiLiZTQW WLstenvays iIiliii on the opcni ikicjii]; aiitL 
I;lsI: but not liMst, targnes for Imth irilMHind and 
fiutlHHinrl pas^^iige wmitd ]tQ iltfBciilt to si-nirc. 

Ctntnl A'ni igatfOf]. Nut only dues man use nti- 
improved ii.itiiral WELlerways and invfease their 
desiratnlity for use in cvirrvlng tralBc bv improve- 
meiit^ btit^ Ijy channel reetificalion and itreilginir, 
he also converts siotiie inlo canals, kriielv arEi- 
Jjcbil vvatenvayii, hut dependcEit for their water 
supply on rivers and ![ikcs* In some east:s, by 
Ihikiijg and improvemenl of rivers in cniferent 
driiiinagc Kisins, he lias evolved vvaliT fiighvvavs 
of craisiderLihlc lengEh and, rKVioiioindlvv of ap- 
pr^Tiahk- vliIuc* Such canals are^ in all essential 


respe^cEs usitle from the artilieial characterLslics 
implied by improvement, pLirt of the syjitern of 
natural interior waterways, 

Earhj Cnuah in th^. Vnih d \^'iEh nccii- 

piLtinii uf the regiini west of llic Appidaihiiins. 
taut tally were rivers pre,ssed into nst\ in the 
nb-scnce of mcire effective mcaiLS of transpiirtation. 
hut Si-vend cajiaU were built Tlic first and most 
}iOi,\-e3isfnl Ejf these, the einistniction of which 
may luivc In^en prompteef in part hy the returns 
from shorter, earlier ventures ahing the sealioard, 
WM the 3&lunilc lung Exh CunLiL This was com¬ 
pleted in bi4orn tin* advent of railrnads, at 
a total Cfi^t of sliglitly ninre (han By 

present day staticLurds, tliis UiM ditch, 2S feci 
wide at tiu? iKritunn uoukl lie regarded as hmde- 
riiiate, hut in its day it wlis otic of tin? most 
important agencii^s iei cnsiiTiiig prosjH ritv to the 
^iiik^e\^k■sl, fs^r it reduced freinht rates U^hveen 
Biiffaln Eind New Turk from Slcio to $10 per ton. 
Not mily were shippers Ik^nefitixl hut tolls 
yielded f^uKicient rctiims over the effective life 
of the Canal to repay the origiiial cost nearly 
sLvfulJ, and to nearly ef|Lial alt srums spent for 
later imprm'emenls. Traffic iinTeast^I so rapidly 
diat it VI as eiiLirged Uvite; first to a depth of 
T ill id a Iwittom width of 52. o fi et. Ihrivvcen 
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1636 and 1862; and, subseijut^nlly^ to a depth of 
9 ill some sectioii5, between 16S4 and 1893. 
lii its lalcT history, railroad competition cut into 
the c-iiiLkl trade so heavily lluil tolls were aliob 
ished in 1862 as a means ol increasing use, 
IXvtpitc this, traffic still continued to decrease 
until, by 1900, the volume of freight carried was 
ncgligihle* 

Tbe Erie Canal was successful, in the absence 
of rail coirifH.-Hiion, because of the natural ctin- 
ditiuns w^hich enabled It to lie deep-water navi¬ 
gation of the Great LaLes with that uF die Atlantic 
seaboard by way of tl>e tJnelson River. Its success 
tenipk'il the eon^tnieiion of several other C.iiuls 
which follow'ed less fa%tired riPiites m'er greater 
elevations, to connect small rivers of the Adunlic 
seaboard with trihnlaries of tlvc MissksippL Tbe 
Erie Oitjul was an all-water route; the olbers 
w^ere interrupted, baTgeS lacing hauled by in-* 
dined planes over the disidcs. None of these 
latter ventures was lugldy successful; many were 
COniplete failures. 

In the Mississippi Valley as wclh there was 
a similar epidemic of canal ci>nslruction dur¬ 
ing the sLinw? period^ designed to link the Great 
Dikes with the Ohio or the Mississippi. Tlie 
mo^it ifnpEMrtant of these ^improvemenls” w'as. tluj 


Illinois and Michigan Ginah a 100-mile w'att^- 
way connecting Dike Micliigan with the lllincns 
Biver. This w'as begun in 1836, but ivas not 
available for use until 1848. Its opening diverted 
the trade of the Illinois Valley from St. Dmis 
and dowTiriver ports to Chicago, and w'as an 
Jin|>[]rtaiit factor in that city’s growih behveeii 
1830 and I860. By the biter date+ rail competi¬ 
tion bid mn<lc s^ich serious iiircvads on its watet- 
birne traffic that this influence w^ns no longer 
signiRcant uud, though the canal or its successor 
is still in use, its impfartance iS slight Canals 
nmneeting the Ohio and the Great Dikes bivc 
today dklippeared almost ccmpSelely; some have 
even filled and diverted to other uses, hi 

alk it is estimated that 4000 miles of these par- 
lially artififial waterways have piUiseiLl out of 
use cfjrapletely, with the wiping out o( an 
original investment of possibly as much as 
^ 200 , 000 , 000 . 

In the Vitited States. Out¬ 
standing among Our >caciab of today are ll^ose 
ol tJlc Nesv York State Barge Canal System, the 
eiqiandcd .‘j25-niile successor at tlie old Erie 
Caitah Brought into esistence as a result uf in¬ 
creased interest in w^ak-r iTansportation, it w-.is 
Cianplctcd and opened for tisc in 1918 at a total 
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NEW YORK STATE BARGE CANAL SYSTEM 


Fio. 1S6, Mwp nf the New Y'ork Slalu Barge Canal Sy&Ecm. and setTiimi thnuigh dfllertT^i paits. of the 
Erie Divuiou. ( Alter Divisioii uf CatiaU jud Wnkrways. Slate af New Vurk,) 
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Ifjfl 



Fj.^ 07. sittd c*| hrtisir In \1. Trih,>, Hill. N*u \„A Slnti- 0;.TEe Caii^il Eric Divj- 

sUm . .ill the Dep^krhliekit o| I'nbik W<Krb, St.ite uf New York,) ^ 


Lxjst, intliidEng tt^FiiiEh«ls, of lo 

wliwh shoidd lukleti jin uclilitioiml 

fnr fiirtlnir vviLlmiog t>| the 
nam..i\vi!r parb of ihv channel. 

■J‘hi5 npoficmisfied versinii nf [he Erie Cansil 
is suihililc fnr une hy ljirE;e bar ui'?;, fur I he 
intihumitn d^p!h ot thi! 35ff miles ihe Eric 
Division, aji wrtl iis nvvr ihe sills of irs Irnks, 
is 1^ feet, 4itii] 1*0011 ltK:k aotTimmodLilt'S V'csiaels 
with A Loglh qf lot E iincl 11 Ih im r»f 4^i 
fi-ot cliirir.tf the eight nuinthji of lh<' venj iIht 
ciuvLk! is Lipeii Uyr use.*, JV-niiiiiul hteElilh'S. 
sEriic-ted at a ei>st of sliqlillv more tlutu 
SOO.UIKJ. afe cst^llent, jiiclkidiktjr ^vo larger mod- 
t'fn grain elevators: oiKTat Oswego, the oiher at 
Crovaniis Bay, Brn^iklvn. 

IX^spiEe these fcivnriiig ccinditions, the ainotmt 
of freight inrivrd in iifirmal time.s is relatisi^ly 
srruUl. vur> ing hehveen and 5.000.1)1 M) 

tons, slightly less than 10 per c?etit of the capacity 


a lid of the nmnnnt it was ex|^ccled the 
would cam. Of this freight pt EToIenm is most 
jnijMsriaiit, fnllou ed hy griiiiLS, Kind, stone, gravrl, 
and a long lisl of items of minor impc^rtuocc. with 
less than M pc r etnt of id! gofids handled in 
iiottivhI times Aiithin rect'nl years nngin 4 Uing oul- 
side oh or destined for points outside of, New 
York State- 

The e^iuil is (.periled lidlTrct,, nt ^i.] a.„uid 
muinti-rjunM tsjsl (»r from i» S;?,- 

.=j<hfMKin. :md a yemh detu service vEiiif"u Jf 

SS.fMi I.OKO each yiMr to siitjsidfjre muvrmeut o( 
li-is than 5.<K)0Jhlfl Kms »>f rnns^tit in immaJ 
limes. If tolls to cover a]I ehsnges were levied, 
it cliniinate cnirirrs from the taimt for 

water rotes ,™uTd tium efi-ml 12’ per cent of 
tlM«c by rail. The snme^vlmt di.bin.s em,mmic 
«mnc!jie« of tlds ea.Ml system h.>v led to cm,, 
stderable discussion as to tbv best dUposition to 






Fiii. 139 . LEJcidint^ voilatu hlfW Ic^ and itc»pl at the plibSk: whartcS of In tht^ bsu-lcgtounnf 

H ii 3,50O^WJO44 ukIi* 1 L‘k-v4tnr. i Coiirteiiy jf J. W^itp.) 

UV 7 


























19S 


El.hMtNTS OF THE \ATUEAL ENVIKONMENT 



r),. "f AtnslcxdniM Jl„l|.,»d, Tl,i. 1. .hr Xorih tIolLncI tMn.l iWl. 

hr mhlMgf tiniiitTj-. hi,M7c ire inUrriiplii luc for ,„,|y ^ fi-w uwks. *t,th udiorMnv* fiiiH «,«• »n.«( ul 
evniT.kl])^ ifinpbyfd lut fKi? t-.wTyiug of produce lo niurkct, (CtmiJrtc^y pf .1/n^- 


lji> m.irle of tliis vv;iten\'ay. at present ouimkI aiul 
opera led by the Smte of Nuvv Yort, nomsallv at 
a .snfj.'f[Linlinl yeorly loss, 

‘Vbe 7-ftKjt drop, 75 niik» kuig untervray, 
kmwit as? the Illinois ^tksissippi Canal with 
tiTTikiiii at Bureau on ibe llliimU and Riicrk Island 
m the Missjssippi Kjver. is ihe only tuher biirge 
earml in tlie interior surviving froin an earlier 
perjfxl. aside fTuin tiyiali^a^d rivers, Anthori^^-d in 
JSW). and buill at a o>st ol apprcKiiTialely $12,- 
KMMJJMKl it is now airtJ^jthited, aikd ennying 
charges and mainlcnaiica! costs inyutd several 
liiiki-s ilic value fd The freight rnove^l Uect^ith\ 
it has lieen pfopn^wd tcj morleniizc this wnivi- 
wiiVy inereasiiig its depth lo 9 or 12 Jeet, and 
n dndng ihe riiinklH-r tif locks to |(i. at an esti¬ 
mated cost of If this done, it will 


nir.irr! « direci hIUw.tIot nwt«- from the Chic.go 

iiriM to the I pper MiimiMtppi \'alW. Though it 
in tipt'ri [(! serimij! qut.‘stioii. iidv-ncntM of tlu- im- 
pmtvmrnt argue that IhMicfit!; ta the Central 
NorthwLJit would justify the expundiinre. 

Shfj> Caiiah. Of u somexvhat diffm'nt type are 
the yhip canals, siicli as that of the inland jHirt 
t>f Houjtnn, Tcxiii. 5t) miles firim the Ciilf nt 
Mesicti, Making use of Galveston Hay anil ihr 
eiiihaycd Imver conrsf of tin- Biiiral.i Riiaa, a 
■ItHl-rofU chanuel willi q injnjmimi deptli of 
feel iiiKv coiinecLs lluuston with the Gulf. Tliui 
made possil lie a total trade fi( 25,02.3.078 tons 
uf freight in lOJl, a normal year, tints ninhing 
the city fourth ft. tonnage among the seacoast 
ports of [lie I'liittHJ Stares in that year, CotKin 
xnppiicrj niost of the freight, viith pelrofcun). 
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Fec. I ll, T(?p; \ Jk^t-nu on tlir dcllti oi the Sliinniio Kivt'f, Eihip^ Plain, Hmiahu 

Japan. Furmm with tarjio reJtiming knm 4ifti?r hadug niaTkekd llielr riL’e^ am im- 

ptirtamt einp on the u'el iand of |tie delta. 

A prL‘w'aT st ene i>n llmr bn^v SiuriitLi hi^er, iii [hr IndEislrimtixtaJ ^tiun of northc.ut1em 
Tokym* iinr nf fhr world * grrat t itJrs. jlsr Suinida U m small jtrcLim whiiJ] has bwn made ai^ailabte 
for use by cmnulizatlom. 


^aiii .iiid prodiicLs of c^iuldorabli? Im- 

Crx/iti/^ III EuTi7yf^. C^i^aal c?oii£tiitct[aiii in 
Europe Jx^gaii niucli esErlier lluui in I he United 
StEites, TLipitl gTEvwlh oi niileage roHovviEig inven¬ 
tion of the "hx’k,” which nmdo i[ pci^^iibh- Ui 
ttEws elevmlinns. Ey ISflfl, most of the present^ 
day eiinmL of pTT^iiee, Bc'l^ntin FIoIIjiekI, am! 
Crnnany had Inxm built sind, iilifiiily thi'^reafter^ 
those of EngLitid ei;i wrll. 'rhoiigh most of ihcsc- 
carly canmL wen? .sliEilhnv, many of tlunn were 
Very pTi»fitahh‘ itntjl rat! eompctiljon hecumr 
elleclrivr. Tlit- first mil Knes ^vrre fre^liTi, de- 
signrcl [E^ m-Ksemble freight Jfir water tratiKprKrta- 
tinn. but as tlu-y evolvik! into con tin nous, 
through ircipht lines, they gradually captured I he 


tralHe^ especially that oi the ,sn>:i11rr and \e%% 
efIiLii-nt canals. 

In Enrnpeaa t'oiintries, except fot EnglaEid, 
Canals liav^c not fsdtcn iulEi the disuse whtcli has 
Ijccn IhE'ir general late iti lliis rontiln\ partly 
U’canseof natifinalizjilion and snhsidiTiritioTu and 
partly la^canse nf more favorahle naLiiml cx>n 
iiitiEmSp especiEilly in the case of the larger* niiire 
im|iorlmid. suid mo.sl used waterways, w^hich 
parEkllel the flmv nf Iraiflc eiikI teritiiiiate at ,xe 4 ~ 
luTiLTcl. This is piirtieiihiriy tnit' in Inwdying Eiol- 
huid, wdierr fe^v lock.s are ief|uirn:L ihits decreas¬ 
ing eoTistmctinii siikI opemlinn ensljr, PAirllirr- 
morL% the fiet of eanak is so eomph-le in tfkc 
Xetherlunds ihEit virhuilly all tineiis piifov walet 
CoEincctkon with the seafioard, one reason why 
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apiitojdmntely UO per cfnt of all inifEc U waler- 
lH3nn\ E^'ieu with fns'i:>riiig imiural erinditloii^^, 
o|>fr4ilion of Euro^iean canals is nuide 

pc^!isiblc ftnly hy ^ttibsidics^ which TcctJiphasizes 
tike Cact tliat W’Lfctcr IraJiqior^atiork is not ohvays 
Lwnnmicaily profiEuble. 

iji EriAitTfi Atm, In easEcm nncl soLith- 
castem Aila,, its in wcslcm Eitrnpep wuErr Irans- 
portalion Js nsLti cxtcnsivdy* In Cliina, tlus Is 
in p^irt iht rcsiJt of lack of adcr|iiatc mads and 
^il litkCjK and partly bemuse of favariisg iuitural 
coiHlirions. In the Yangt/e delta region near 
Shanghuip for exarapICT where Elie coimtrv is very' 
flat and there are many natural drainage lines, 
the carjal mesh is nua h c!D5k^^ lhaii the road 
pattern of a densvly popuLitcd agnctihnral area 
hi the United States. In Japan as wclh the di'lta 
tT the Shhmnn, on the west coast of the main 
island, isf traveriicd I ay iiiuoerETns canalizi'xl w’ater* 
ways wbteh ar<? used lay farmers in marketing 
crops and for mewing vaiioux typt'S of freiglit in 
Nhgaltn the major iirbiiii center of thi; area. 


Canals are likewt^ iniportant in the delta reglotl 
on tlie Ciisl coast oronnd Osaka, mueh of the 
cotton used ill the mills of that city moving in 
by way of the cxiiiali'i^ed dtsti^hiltLiries of the- 
\odo River. In Tokyo, the Snmitla Jttver serves 
similarly, as it penetrates the industrialized i^orih- 
qostem section of the eity. 

Intenor UV/ferttVl^.r uud Man. Fjrom the pre¬ 
ceding consideration, it is apparent that effec^ 
tiv^e interior water highw'ays inertvxse accessi- 
iiility in !>oth young aiul relatively uiidt-rdeveb 
ap<-d iiTeiL% cither sparsely or densely ptipiilated. 
U is likewise apparent that, in olde r, highly de- 
veloptrl regions, navigable watirwnys often add 
to regiormi desirability. Thi^iiefore regional opp^ir- 
tonitv is in general increased Iw an adcipEate 
sy^stem of navigable interior waterways, oz rivers 
and lakes w hich U*nd thcmselv'e^ to effective use 
withotit too great expense fiir impmvemenr. 
Emm onr own ex|H^rience. however, it is equally 
apparent that Elieir u.^ for navigation is not 
justifaw]^ subject to cemtain limitations. 


QUESTIONS and EXERCISES 


U \VTiy arc rivers iisi-d innm eKten^vi^'rlv for navi¬ 
gation m thr Aii44i:/jiJTi ba^in, tyijtral China, and 
ivestmi Europe- ilmii in thu Uniti^i SlaEi^f? 

2. J [mtr did river Fiigiiways fiirilitaEe pFchcli e.xplcv 
Tutiem and I'Xploitaliinn of thi? ri^iiircc.f of the 
iiiEvrl^ET Iff lht,‘ Nfirtit AplU“rlt.';Lii finnjijn^fit during 
ttie Colonial pfrindy Why Englidi satiipa- 
Ueir mnlincd Eo Ehe AElalltic SeaKiiiird during this 
prrindP 

% \'^'h!*t mines did I'iirFy vUli-nii-nt of Elie interior 
lifti'T the rtninrieim Kevulution follfm? W'Tiy? 
Why was Sf. Louis smh U relatively liirge .ind 
ffilpirtujiE city , and larger tfian Clncagei iiiiEjl 
sub*HE.'t|iu'nt til I^^TO? 

4. fntl.'i should Ih> ennsidcred before a Hvit 

is inijiriLvi-d for navigation? 

5. Slate tilt pliy«,iraE rharavteiTr?rii»!t nf ,% sEre.irn 
w-hfeh arc fropirtant in rh ti^ntiiniiig Hh iLvad^ 
nhility For kiiivigation. iind ^iMc linw h of 
the.H' chanicti'rhtitv ailmts such ii*e, Wli:it 
would hr- fhr- pfiyirtrul i citidiEbns of a sEreain nl 
idenl phvTiiial i harac Efrhtioa? 

6. WliV 4in^ Ekiatin^ in LTmimnn use at Ohki 
Rivrr parts such \a Padutnh, tu^nEuckv? 

7. VVItrre rtfr our mmt iin|iorEanl river highway!; 
kx-atrd? miv' is ifie Uppvr Ohio sa important a« 
a higfiwflv? WIiuE IVpes^ of ef|iiEpnii*Tit are used 
for navig,iirion on our rinr ers? 

fl. In whai rrspiTti has irnpruvethimt of the Ken¬ 


tucky and Tennessee rivers hir nai rgaEion been 

a diSjppoEiiUaeiiE? 

State srvorai ireason^ wliy improvement of tfie 
Upper Mississippi and Miss^niri rivers fur naiii- 
gatioEk has probablv been unwise- 
It). Slate MUne fibjectfcms to tJio prnjjosctt Lukes^tti- 
tho-Sevi VVaterwavv 

IL wliy are most Takes of slight value fur naviga¬ 
tion? Vtliv art- the Cr<rat Likes iiti except Eun to 
I Ills general rule? 

I2r Drstrihe the terminal faeilities i>f the |M>rts ot 
the Great Dikes. U'hy art“ sm U terminal faeiji- 
ti« n great advantag^^? If kiking, what u^mlct 
I he effint on uac^of tlic Crem Dikes for navi¬ 
gation? Wiy? 

State the htstnry of canal cvinsiniL tion m the 
Unltwl States. Why was the Erie Cjiaal more 
SiKWafuT then flu other early eanah? \\%a\ OSt- 
fiil ohjeclivi^ rlid it sme? ' 

14. WFiieh the most onpurfanl of (he presenl-dav 
tJifuil wsEenui nf thr irnSterl States? Why? What 
hfydics Hif viater does it c^anneet? What Ircighi 
doe.s this system handle? Hai tbi^ canal met witli 

15. Hoh' has UoijsEon het n cnmerti^d inta nn o«an 

jx^i? What freight is Iiiindl.^ tluongh this pert? 
in whiit vohmic? ‘ 
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IG. State the lil&tun' <sf earlv cani\\ iit^ii^urucliun in 

Eimipe. Wliy lii*vc* titc L’nnnls of west- 

cru Ei^jpe not fallen fntd liie disuse coininoti 


in tKe United Stales? extensiveW ure t^ikixib 
tiiied Ln and Asia? Wlw is 

Oils tin? t^awfF 
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Chapter Eighteen 

INLAND WATERWAYS AND POWER DEVELOP^[ENT 


Htjdrochcirlc Tiie physJeul pOJisibiJity 

of citivelupiNg hvLlrOiilettric power depeiitk upon 
ft combiiifttkin of fa\-qriiig cooditioiJ^ ol streiim 
JIcnv and topijgrupliy. Howtvcr, tlie tiLoiiuiTiju 
feasibility of inch development is dclennincd 
not only by dii^se fuclors^ but by ipitiaJ or 
tioriid reblionships as welb including proxiEnity 
to txilh 3 market for the currenl produced and 
tfjiil or jaimc other poEei^ttut source of cheap 
ptiwer. 

This is because average costs of genera tion 
t'otiiprise ouly about 14 ptT t^ent of the luELtl cost 
of power delivered to the domestic consumer at 
the poini of use, tJie olkr tsfi per t.-vui being 
ab^airbed by trLkusinissfOTi and chstribution. Tiurre- 
fore, only in ihi.? 14 per cent, titc c^jsts of genera- 
tioin tiui liisy sasing be miida by use of waUyr 
power. Kw'ii though such a saving is ellecleth it 
IS often more t\mi uiFset by high transmission 
costs, for hydrfX'lectTlc pow-rr must lx- gencniEod 
wIktc teUnral conditLons permit^ whereas juiwer 
may l*e di-veliipcd by buniing coal w here the 
power Is to lie used. Tlius, in a locality whiTC 
cuLil is aiiiimlant Eind cheap, ujte of fidhilg %vater 
iis a SEJurw of power fiuiy be unprofitable* 

In praetici^ nheo. It is cudy under certnin 
relatiwiy imuEual c^krnbinLitioiis of fa^ nrlng con- 
clitions that any saving cTin be made, even Jn 
generation. Tliis resadts from the hict that liydru- 
electi-ie iuEiEullalirins arc coiuinocdy more cNJstly 
timn cnahbuming plaiUs of the snine capacity^ 
such costs viuydng with tbc duiractcr of iIhs 
streairi md the sectlrm csf the comilry. In fho 
N'urih Pacifle states, fur example, coats |n;r unit 
ui power develtjpcrrl fall to u minimum; in the 
South Atljjitie states, they rise to a maxtmum. 
Further, these trusts leitd to rise in all areas, sineu 
only the kss pnin lining sites remain tii be de¬ 
veloped. Thus, hi elud ing real estate, w ater 


rights, and otJicrsj they haAi'e quadrupEed or more 
bctw'cen the dates of the first installatiou^ und 
tJaise of tlic present time, tn addition, hydro¬ 
electric plants Jiuve probably approached the 
juaximuin of piissible clfcclivcness; coal-bunking 
plants will coiiliiiuu to uicrcasc in ellicleucy for 
sonic time. This will stilE further decrease any 
difference between generating ^sts in tlw two 
t\ 4 >cs oE plant. Therefore, though hydroelectric 
l^nver is HJmeliincs chea|xr, it is fref|uenEly more 
esperksive tliaii that developed by buming coal. 

Siremn ComUHon^ Thetj Affect Power De- 
eelopment. ^Vlu-ther a given stream is of %^alue 
fipr use in generating power depends on its; (1) 
loL'jtinn^ (2) VTohime* (3) varhibility of Hnw% 
(4) amnunt and chLu-acter nf falh (5) icdimenl 
Juad, (6} degree of freedum from freezing, and 
(T) ftvuilalile dam Sites. 

nydroeleclric ptwver must 1 h- utilized rela^ 
tivety near where il is devc loped. 1'his is par¬ 
ticularly true if the amount is sniall and, even 
thiiugh large, it can stddoni |>c marketed to 
advanEage more than 2m to 300 miles rruii] 
the place of gcncratmn, Hius the lixatiun nf 
the slTCufu lipcome^l. impirtant in determining 
whether it can Ik.' used to sidvaEitugc lor dc- 
veloping iMivvcr, its desirability' for that use de¬ 
creasing with inuTCLisc of distantu from the con- 
.siiming area. Unfcirtuniitely, most rivers best 
adapted fcjr ciet'i'Iiipiiiir pnvu'r are hi s[^r%ty 
settL'd iireiis ^vlien* iTiiirkcls lor piiwer, lnnlii 
prtjiCTt niid {XitLulial, ate limited. 

CjUTniiu-reial nu smM streams arc 

cconatnK.illy ii[}suuiid> for pliiiit and trunsTnissjoii 
^ts iue too great to iH*nnit prufiluhle oiieratton. 
Insofar as siicK stiininis tire cupalik- of l■lFeetivt■ 
use, it is only to supply power for individual 
farms or. at most, to smo (lie f,™ds of limited 
neiir-by jifuas, lelieiie transmission coats are low. 
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t'or si.jth use, IjnwcvtT, iliey ait^ someHmes of 
consideral>le value. 

Vitriiabnity uf atreani fliiw is 4i!^^ ays n hi,indie4ip 
tn devekkpmeiit of iiydrueleetric power. Jf 
sive, iill pijisihiliEy of pruBudile use may \’m 
ellniiiialLsi, even al Kirge riveK, suki-v it seldum 
pays Uy lUiltxe luucli mkkre ihiin average stream 
Ilow* Any other pratlitT itivfdvt?^ ttiiitly sUaragc 
nf u greist volume of water aiitl often cocsstrijction 
of supplenieiitnry eoal-hLiniiug plants, tliereby 
adding greatly to the esjx-nse of geikeriktiou. 
Furtlii-r, fhwjd.s may akii$c damage to tiK' general- 
tog ]3lLLiits. Tims rivers whose flow is rrgiiljti:d 
by iiiittirnl storuge haitios or lakes, thim'! heading 
io great sv^■amps wlilch serve as reservoirs, aikd 
those risiog io STSO^v^ields which afford a steady 
supply of water, are preterahte for gvOerLktiog 
piover to (hose which wiry greatly in volume. 

It a stre.am flo^vs sluggishly, it affords limited 
^Muver possibilities; even canstniction of n dam 
may give only a siunll head of %valer aiicl enuble 
dev cdoptiient [tf Only a small aTnonnt tif power. 
Blit if stream flow is rapiih aiiif p^irEieuinrly if 
the stream eoiirse hi intrmipted by hills of stime 
lieighl* desiriihility for jww tr deietopitiex^E may 
be fonsiderLiljk!^ For ibis riMS)t>n, rivers in incpiin- 
fLiinoiis areas, tbougli often luiiidie.ippetl by h>c!i- 
tioii. are gtiuralty bet Err Licbiptial for use in gen- 
ei^ilifiii of piwer than are those in areas of lower 
elevation and !e-S.wr relieh 

A heasy load of sus^ieiided soltil inatcri^il de- 
cToases the valin: of a j^lrenni tor liytlroelecEric 
development. 'Diis is lievause S4,-diinet]t iti w'utor 
passing through a genera ting plant is objection- 
abk\ and, Jf n dam to store skater is m-ci'ssiiry. 
silting or dejxisit in tbu ijii iet w ater rtlwive t he dam 
decTeLLScfi I he storage ciip^urity of the 
Si4ch silting does not need to hll the re.wrvoir 
etimplelely fo <leslroy its s^ilue. Sometimes, fo- 
<leed, thinly a small fraction of its sEurage nipacity 
must be cJiunuateil to make pjwer devk'lopinmU 
iiiiproniable. for lu^is of eveEi a relaiivi'ly smiill 
arEiOiint of ^vater needed hi lisle over a perltid of 
Iejw water in the riviT may deert^^Lse p4>w'er out¬ 
put ID nn estent Ehnt conlimiaTice of o[ieration 
IS unccfinomic, Unis rivers flowing over bard 
rocks, or svilh natura! sealing Ijasins jnich as lakes 
io their courses, nre prefer.ihle to vvfinse 

waters carry nmeli sill in suspension. 

Hiv'ers wdiich freeze In v^^Jnter are less <lesir»dk]e 
ifiLin diosL‘ frtv frnm ktr, wLich may olnslmct the 
free flow of waler nr even cut off Lite supply et>m- 


pletelvi in nddjlion to occasionally forming jams 
ami damaging the generating pkuiESr 

In Ciise a diiiii imiiit Iw? built so that power 
may lx? generated effectively, a ,sv]i(able site ftjr 
s^uch coiistiucthai must lje located. Tins uixessi- 
tates tlje preiience of a natural ennsirict.on of tlic 
Aulley and aii afcii wfilcb can be iluoded to ad- 
vant4ige, svEthaiit undtie cost for aci|uirition of 
land* A suituhle fniindatjon or funtfng for line 
<I;im, and valley walls to which its oniLs can Ik? 
aneJiorinl securely^ must likev^ise Vie a^oiJlalde. 
Otherwise water will vvtirk uocltT, or itround the 
emls of ibe dum, ut some high water stage and a. 
dis^isLroiis fliMsd may result Not all river valleys 
alford ^tli sites. 

Condition.^ under VVVrir/i a Urjilroelcctric 
PmetT Site Should Jie Drcelo^^'d. No stream 
should be nstsd fur developEnt^nt of hydroelectric 
power unless: (I) tlic pbysic^d 0:14 iditJons are 
fa\orut>le; (2) power can lie devebipeil mure 
ccTnaomically tliiui hy burning ct>al or by some 
otlivr means; (3) rcEnms from the pmer de¬ 
veloped are grealttr tlum those resulting from 
some oElicr values in the strcLiin^ snvli as scenic 
attraction and recreational tiw; and (4) a itiarkel 
for the [xivver cxisEs, or can 1 h‘ devidup^d, 

Tfje natural r^tidftions which favor pow'cr dc* 
veIo|i(t]cnt Eire practically .ill satisfte-il at Niagara 
Falls, where the volume of discharge of the 
Niagara Fiver is both great autl, regulated l>y 
(he Cheat Lnkt'S^ relatively constaj it* vary tug from 
to 224,000 cubic feet per sctJoiid. The 
fall is cousidtuiihle; to the drop of 150 feet at 
tfie Falls is added tlial of tho mpids bedow^ so 
timt n total head of ■‘^Og feet is nvaiLihle, Tlw 
river Ls also relatively free fram scdimentt for 
Like Erie is an effectivc settling b^rsiu. Tlie only 
haraheap rcssilhug from natural caudftlon^, nnd 
(hat is not si^rious, is created by frecjuug. 

Not finly are physical conditiou^ of the Niagara 
niver liivurablcp but a nrar-hy market for poivcr 
ts aViiil.i]>lLV the I'lills Indrig a^iErally located 
wiEli rt‘lTrcTiCe to oiti- of (he mcsrc pkpulons, 
highly fndijslriuli^ietl iircius nf the United States 
LL]id Cannula. For thesi,' rea.sons, [mw'Cf devekiped 
by regulated diversion «if water from above (fie 
Falls, Ebrongli peustockiis to tfie turbines of the 
plants hi the gorge below, is ehi^ip power^ ffncling 
II ready market and aiding in developjnent of 
itidiijitries which q^ui use electric piiver to ad¬ 
vantage. lhirestrict€?d use of pjwer potential¬ 
ities avuiLihle at this site would, htnvtwerp Ik? 


m ELEMENTS OF THE NATURAL ENVIRONMENT 


de^ipifp the fnvorinp: natiit?i! ciirtcli- 
tlam, fur it nnaild destroy liie Iviiiity of the Falb* 
Therefore. ^Eaitcd earlier, the ^uiciiiTit ^jf \vater 
wliich tMR be dh erted from nlwive the Falls is 
reatrieted^ that there is OTily a limited and 
relatively nnubjeetionabie effect un stre^uii Ibw 
and the FaJK 

DisrfrihNticm of PofentUt} and Di'cclopvd 11 tj- 
droelcrtric P^w-tr, The United Slates Geulngieitl 
Survey estimates tliat 50 ptT eent of the ^vurltTs 
p(7tential ^^‘Lller priver is in the IrupicSr with 
tivrs-thirds of this in ceiilrLil Afrit^a and eastern 
MadLigaseaT, vvhi^re preeipitation atsd inpnjrraphic 
ceniditions wro very fai'(>raljh>+ Thu remaioing ^^0 
per tTiit is in intemedhito latitudes, dislrihnted 
as fotlnivs: iwu-thirds in gLiciatf'd highlands and 
ititriititains; one-fifth In other bij^hlaiul iirerLs; and 
praclicLilly all the balance in ghicIiLti'd plains 
ciresis, Tlii'reare, however, gfreal diifiTunresin the 
kit'-alion of poteTatial and lievelnped pnwcT, In 
p4irt+ this is iH'eaiise of praettezd linxitatiinis to 
distantvs nf etxKHjmie triiiiskTiissioit; and, agurti, 
lieeiiuse develuptnent ha,s U'en most esteiisivu in 
areas snt h as Sv itj;erland and the SeandEiLwmri 
C( a in tries, aE^I in Xeiv Enghiiid in the th iited 
States, where t'oal IS lacking 

E,stiniatcs of potential waiter poiver avadahle 
vary widely Ijeeaiise based on differenl and in- 
sufficient dalm but it ls l>eheved thul the tutaj 
polvnlial welter piwer in tfir Unitetl States, Irzusud 
on si ream flow available W jx-r tent id the tinw, 
w'itli ail nver-nll efficieney In the generalhig phuits 
of 70 per cvnt. Is ^ 101,220 U R und. based 
on flniv available 50 p'^r tt-nl nf the tilin', ts 
5^3.905,{)00 IJ.P. Of thew' pileriiti.il trtuds. 73 p-r 
cent is in the Padfie and Mninrlairi stales, and 
S |5er cn-nt in the SDiitli Atlnntic stiiles. 'Hie^' 
rlnre diMs-iuns, it will he noted, nil with twlensivc 
highland areas, have apprtiviTnatelv 80 p-t 
of the total p>tentia1 water pwver, f^evelnpment 
of this power is, howievcr, greater, hi propjrlhin 
lo the p>lunlin[ power a^'siilable, in ihc iKalh- 
eastern portion of the Ihiitetl States, where 
iienr-hy tnarkets are availLilito. and wiierc most 
of the econrimtciilly proFitahle sites have there¬ 
fore Ijeen preeioptixl jiinl develnp'tl. 

For llie Ur died Statfw as a wiiole, wafer power 
fisis come into increasing tis^- during the past two 
dwiides. In 1921. the lotnl of such piw-er de- 
vetop-d w'as 7.W27,958 El.P.; by 1931, it had 
intT'cased to l|.P.; hv 1935, to |ft.^ 

075,037 H,P,; and by 19-10* to at least 20,000,fM>0 


H.Ph Duting the past few years, the larger part 
of the new development, appro^cinvatelv BO per 
cettt, hits been tor public use at public evponsu. 
Unless snhsidiva^d in similar faslimii with itnmev 
raised by taxiitiEJu, no great e3c^>anskon can lie 
ex.iH'CEcd in view’ of the lirnltitl number of possi¬ 
ble profftLible uew deielupments, 

Soiae Rrccnf Fedrrttf fniter FrojertJir Siane 
Federal prikjeets of riv^er impro^'ement bave Ex^rn 
imdertiiken with but nne end, such u.s increasing 
stream navigability ur flood cimlro], in view, but 
iriaiy are mnitipfe-pnrposc projeels, designed 
to accnmphsh ,seieral ahjcclives, Tliis latter ap- 
proach to river improvement h olwiousli' pref¬ 
erable. since it tends to eliminate dupIkalioTi of 
effort, needless expense, and affor-iL an oppur- 
tuTiitv lor fonnuladiig a comprtdiensive prn- 
gfiLin which wilt etisure a balanied and effL-tlive 
use of Elic river imprtived. In the iindtiple-pur- 
pose projects of river irnprnvemt-ot bv the Federal 
govcTiimciit, therefore, not all obfcxrtivus arc ol 
equal iuipartancx^ Iti some, iiaprovement is pri¬ 
marily to generate [Mjwer, or to increase stream 
mivlgiibflity ^ hi others, it is to bring land unilcr 
irrigation, for flcwid eonlrol, (jr foi some other 
purpose, bi \he di!^-iis:$ion of such projects in this 
cimpt^'r, ho^vcver, t'^snshleraitun will be liiaited 
to a fiwv ot thove uiidertakiogs ilesigni’d priiUnir- 
ily to develop pnvi-r by tisi' of falNug water, 

Trm\f'^-r Vtiilefj Rro/erU in Lidditioci to de^ 
velopmrnt cjf pi^vcr, tin- prineip,d olifiTlives of 
this profecl are inipTovemeot of nitvigatifm and 
llotHl a>r3lrn]_ Hut ihcsi- am only tliroi* uf n loiiu 
list which inclndes reforcsl:atinsi of noiuigricui- 
liiral land, proflnetion of fertiliztr-^. prevetilion 
Ilf soil erosEori, im[iro\umenl of agricultiind prae- 
Eitas, xind resezinh of various kinds. Obviciuslv. 
thE' program is ('ompn hcEssive in its scope. 

During the First \^W!tl War. cDn^triaetion for 
fhuelnpmeriE nl |iowcr was Ix’giin at Muscle 
Slio.ds. just aKive Florence. Alubzima, the head 
of navigation on ihc Ti onesst^t- River fapforc the 
pro-am I program of improvrinenl, Thuiigh a (ntal 
of nearly .%5f>JKK>.EKK> w^is ..pEml, the plant re- 
niained idle until after i stnhlishmcnt of the 
TenTiessT'c \ jilli y Authority ( A), □ govern^ 

mentsd agenoy vested w iih antfairitv to engage in 
nnmumiis activilies and interested in red|i;^ing 
the v^EEins objectives whicli hm^ hE-nn listed, in 
additiEin to sewiral otlsers. 

y M) imry, tl,,, project inclH,!..,! 

8 dams iiiKl Tcsri-vT)irs nn tlii< main river, juic) 12 
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jidditirin to iiturt asiESR p^nvrf doviduiiiTiL-Ekl possibihELi?!^ idud to quntrol IIlxkIs, Noltr I he ConsidcniLle 

^tid |J]0 scY'cral stalt-s seized fjy T\\\. {After lA'A Tn:ip of die TeniH^SH,^ Kiver Svstem.) 


on trClnitan'" sCreLLins, T\’A ako difectit the opora- 
tioii o[ 5 plaiLts of tilt? Aluminum Qmip;.my iif 
Anifrie-j uu (he Ullk Toiiiiessoo llivct, or ix ttiliii 
□f 26 iii2>tiillLLttcfiis u'ilJi II llydrEH^IecLTic ^oiTjemt- 
311 capLic-Hy uf Over 2,f300,{X>0 kilowatts. Tln^te 
arv npcTiiled us a uisiiicd enterprise:!. In addition, 
tlio Authority luis coahbiiniing plants wtlh et 
generating capneity of -loffOdO kijownlt^. These 
^LTe used to supplernent the supply from tlie 
hvdrii-pLants^ either duriiit^ tow-wa ref slagi^ of 
the river, or Su'n deniflni] exceeds the amount 
of power whieh t'^m he titi^wloped, or gentTatC'^l 
to advau(age+ at tlii>sr plants. 

A«i7rdiiig tu lA Ah "the tolul authorj/ed pro¬ 
gram of L-^PnfsIniL'tJOJi aijil plant aer]ui.sitiaEi m 41I 
iiivtilve LSI I e.vproditure of $S)2;1 h IS 1,064.“ Of this 
mtiiL tlie investment in uoilied ss'sEi^m pToje'ets 
will 1 h‘ This amoiuit ineloch??^ 

^2^.4W6J3t3t3 fiir steam plants. '"Tlii ■ halaEKf: ot 
the '5y2'3+IS 1,664, or $166,066,00-1, tuvers |H.iwtT 
traiisiiilHNiEui lines and sulistaEioii.i^. navigution 
lenninals+ ch<.'mirii] pLiiit-S, general phmt erjuip- 


ment^ iitid other iteens.” T\'A hiis rtT^ently l>ecn 
tiltJered to repay dic'Se eojits of pow^er projects 
and iieftullatinns in the Treasury of tl’ie Utlited 
SialtLS over a period of 40 years, which viiJl 
ellrninate an advantage enjoyed in the pa^t ojKTnt- 
tion of the enterprise^ 

By use of tioth hydro-powi?r and c^oahhuniing 
plaids, the uTiitiecI s)'i:loni of T\'A generated 
10,117,743,000 kilmvatt hours nf eloctTica! 

hi 1644. This w sis more than twice o-s 
ninth as in prew‘3ir ycLirs, wlieis tlie market for 
p^■nve^ Ui I lie area servcrl Wins much sina1lL?r, If 
tlie fisc-al ye:iir J944 had tKi^n mw of ilonnal 
opt-ralinns, the multipurpo^^c investment would 
I la ve been allocated as foltoivs: 6o.9 per Cent tu 
pjwers 19 hS per cent to navigatiou; 14.6 per 
Lrut to fiiKKl coiitroL Since certain cmt’irgency 
projects wi’fu opera led primarily ferr piwer dur¬ 
ing this year, htswever, alloLaNons for navigatioEi 
Eiud fltHid fotitrol Were ilecrc;ised to 18^4 ;uid 
3. t jKT Cent respccli%'ely\ 

The TennesstNC Rivi'r offers some advantages^ 
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bul likewise suders frem certain hnitdk'iip^ in 
tjse Uvr (les'elopment oF [Hiwix. l^rinr to TVA 

cotistruL'tioii, ilTfLini flciw varied frojii a aniiiLEntini 

of iti |£;25 to n inimiTiu^ii ciF 4GCk,iSiC>0 euhic 
teei jxT secuiid In JWRT, ;i year ul retmifd high- 
ULfctt'f tl|^L‘hargv 1 :>^ the river ut ChatlLiiitsogiL. 
Wiih the present system of dams, lite miinnium 
How 1ms raii^ecl to tnihie teet per 

5etx3iid, und tJie triLixunuiTi How of reLfhrch 
46fJ.iMPfJ, ^^'onlc] Ik^ reduced to approximately 
Ciiljie lec.‘t [>t^r sei;s»nih according to lA'A 
engiiiE:! rs. ft will lju notetl that, even n itli the 
preSt^Til regulation of streaio flow, the variahiMty 
is still rather g;rear. tl is, in cotLsiderulile part at 
least, hci'^inse of this varialnlity of flow l]iat 
steam plants are EJiieessiiry, so tluil the tlcmLiniJ 
for power may Ixr met when reserv'oir.s are lew, 
Thr>Ligh tile et4i,stnJct{on of such plants is de- 
sir a hie it4 E^rder to iise flosv most e££eii]itly% 
they add to the costs of gcTieration and therefore 
to the CEisl of power At sEiefi installatioii.s les 
those at Niagara FliILs, v fiere stream ilipsv is regu¬ 
lated hy natural rescr^-oir-s. ihe Gr^uI Likes, iif> 
-hneh siLp[)]enientary plants are neLX-ssarVt which 
maL^.s ge Herat Lun of pwvcr less eXj^^Eisivc. 

Hhc siatcT et the Tennesjk^c I liver is i middy, 
fnit IA'A engiiuvrs state that the iAi\i Inirden lias 
Jilrcady tteCTeased materially, and, accorditig to 
the siirne anthoritirs, stifRcieiitly to make clog¬ 
ging of tL' referscjirs hy deposition no longer a 
pripldcm of importantx?* 

fn adfliliE>n to sEtning water fiir use in genernt- 
rng pnscr, 4is well as hw controlling lloraLs, dam 
coristnictHit] Ji;ei ciniverted the Tminessee River 
Jnlo a Si n>s of slack water siretches, eitending 
LipsEre4im from the fJhh* In KnixvvallLv Tennessee, 
a distanc'e of ripprE>xiniately fi5(J miles. Tliis 
vsattrrwav, usAAv hy vesjads svith a draft of 9 
fcX'l. w as empliiyed rather exEetisivelv in move¬ 
ment of ireigfit during llm w ar, wlu ti all available 
meaEiSiif transpTjrtalion were prE-sstrtl into stTsit-o; 
ssfiether tliiji s%ill cDnEiniie to lie tnie with the 
return of normal traflie wmdilions only the fntiEre 
will disclose, diEiiigh it is o^vt'O to rpicstion. 

SincT- like nnrmid flow of the Teimess^H^ River 
Riielnatus greally. control of |ls Ik Ha Is is of esjii- 
sithTiihle importatitv, particiiTarly sjiKx' they 
affeet river stages of the nhir> and Mississippi, 
fn I hr Teinies'H.'t^ Vallry it stdf, llrMid danger is 
greatest at Ch.illaTioogii. Thnisgh not tested as 
yet, the si<Tfage of SIfl.Ottti utTc feet on ihe iTiaiEi 
ri%'rr iilujvr the city, and of over atxc 


feet on the upstream triboturn'S, is believed hv 
T\'A nntfiorities to tie ample to prevent a danger¬ 
ous rise of the river waters at ClLattanfuigiu 
DowuNtream from the city, a storage of 5,CK>0,0{)0 
acre feel, at the month of the Tcti- 

jiejij^cF River, is ev[>ecled to miiiimb^? the d:mger 
of disastrous HiwmIs in the Lower Ohio VaUe'V, 
It si amid lie reali?A?d, liswvever, that use of the 
fesenoirs for Hnod tsmtrol matcriidly decrease's 
their value for storing w,i!fr in he used for ptws-cr 
ckwx'lopinetjt. 

All ineidentaJ l>eiicEit aciTuing froin improving 
the TenEJessL'i? River for other purpxws fias luxii 
the creatinri of artificial lakes with a tol,d Urea of 
9: >5 square niilea, and 10,05S tiEile^t of shore tine* 
Ttiese have added ciMijiiderably to rL-ercatinnal 
oppi»rtunity in an urea lucking in nuturaJ lakes^ 
To enctairruge use of this opportunity, T^ A has 
^yt 4iside several traces as parks, some in forest, 
and has prEwided Iculges, cabins^ picnic ureas^ 
and other attractions to tempt touristSp 

The merits of this p;irtieidar project have been 
the snhjt^t of much clchate. T\ A nffleiaU n 4 ilnr- 
4dly eliMEii it to lie ceoiiotnicEdly sound, 4iod most 
TenneSiieans approve of the intderlJiking;, sim.'c 
.n^dfdnlerciiit i$ tiivolvt-cL For the as a 

whole, however^ opiniEKn is divided. Mniiv he- 
heve, and honestly, that uiili a system of ao 
ctmnting similar to that used by privately owiwd 
ikEid operated hnsinesst^s, the project would actu¬ 
ally show an aEiniial sulisidy of from $l0,0i)n,(MM3 
to paid by llie ta.xpayers, b,sterui of 

a profit. Others disagree v^'ith this conchisiot]^ 
1 lumgh it is desirable to point out lliLi difference 
of opinion as to the merits of this vcEJtiire in 
governmental invncnship and opera EiniK it is not 
iivathiti the scoj:ie of tfkis disetis.'ciiin to coixti^ler 
the rehitive taeiils of these two point'i of view, 
despite the Vidiie cjf such a procedunv 

l^/trjio\vd ViiHef/ .AndFOfi/fr-v. Tfie thi EWlieiil 
soimdiiii^ss planncul use 4ind unified improve- 
meot 41 nd op*-ratioo has hxl to proposal that 
Authorities similar to J\ A fie set up for other 
draijiage basins. pEirticuLirly f[>r that of the 
Afissnurf Rfver and its trrbntajies, ff it is done 
for this river system, the enteiprise will dwiirf 
.4, for ifie area wdiieh w-ould tip iiivTilvcd 
cEiEnprises approxinuitely 10 pi-r cent of that of 
the Gnited States, ft is as large lls Cermany, 
J-Vance, aiul Italy comhfned, but its present popu¬ 
lation is less tliiin f2.I^EK^l,tk)(J, aiid uiirE-giikitid 
strecim How pises prohlixus which cminnt br 
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tw. V'^'i I'-' 

l>e tnml hy Hw ijAt4iblE.shinoiil o\ nEi Auihority t^onipLj raliU- lu T\^A, *' 


jw)I\t>d !ci4Lt:€?4isfnl]y liy iJsi^ Isk-mI go^x^^nEIll■JltLlI 
i in its of the repoiK 

U Li Mkssniri \ tilley AiitKon'ty is 
\is prn|^r«i]Ti I nr iniprovtiiu^nt will have lour 
nuijnr olijeetn^e^s (J) imj^atinEi of some f5,- 
EiLTe^ of nciflltiniinl \mtil in ihe uppt-r ;iinl 
miffrJte silretehes of the Viilley. H’here u^ricnlhire 
HitfiOLit artificial LipjilitTitinn nf wati f is highly 
spL-culalive in clinrsietiT; (S) iniprnvemeikl nf 
the Miij^EKiirr Bfver for iJLL\‘ig;atinri in jts lower 
wjurse, where chiiinn-l fleplh is inadeipuitr dur¬ 
ing low-water stages of the siiinrner moEiEti^fL 
(ij) flood mnlrol in down-strenen ureas, where 
reguljirly reeinrhig high-w'^iler iftages S^ilnnergi^ 
farms and pc-ril urban anmnuTiitJeSj uiid (-1) 
[lower deyelopinrTd cm I he swift-flowing fieacl- 
W'aters of tlu‘ inaiTi river and iEs principal trihii- 
tsiries, 

Tlie di-jjfr^iliiliEy id contnil nf ihe finw of the 
Mis.vonri^ nne of Eht' worhrs uieke tnmilv riversp 
is ohviou$. It wonltl prevent nojeh deslrnetiun 


o! pmptTty unci Ifiss «.r life; ft vinuM nssist it) 
tlievkfiiR serfniis u,i\ erosjnn; it ivtiiilfl :,i,l 

sLi'itrity t)i fiinin^i, it w-(,iilt! do- 
vek)p i) more )itlL'iptiiti' hif^hni iiy fcir rtioviiii' 
freff'ltt fw WHtcr; ttiiel it would prutnde an cimr- 
moirs ati>ftuiit of piwer. snffitietit Id im-et :ill the 
prest-ht needs of tfie region, iiiul utiy fareseeuTde 
ill flic iinmDilfLitc fidurc, in both urliiiu and mr.il 
t'ornTniinilies, 

llo'Aevt r. it is estiniuh d that llie lotaJ cost itf 
Mit'fi cntiiTTil might well csm'cl SI.DOU.OfXhlilKK 
.intf I his tniisl lie huliiTiei^l aj^itisl thy nuisjhU' 
iH-ijffitf,. F.irllier. it is Ivliewd liv numv that 
this ctH( coiihl ,mt met by Ille'commmiiiiVs 
^■rved. rsci'pl in small part, iait winitd iweil l<> 
}h' i.ssessetl against laspaxTS elsewhere, indi- 

eidm.ls whr> ^iiuihJ ... dirt^llv iu.d ati- 

hiips riol ciei, indireetiv Irom the project. 
Agmiu i„imy ohjwt to the patymalistic asp-ets 
iiiiil th(‘ entry of gnsvrtimeiit. thongb this aspet l 
«l the ejufstion. as xMth TVA. h „„tiide ihe »tV‘ 
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of tht‘ Elwit%sidn, even tlujugli t>f gresit 

Ji!][;»[ Jr 

The //fwtfT Dutn Vroject. Atiothit j^overn- 
moiLit project, designeil primurily to dvwlijp 
ptnver* IS (he Hoover lX\m project. This \Vits lie- 
^iTi in 1^^'M i\ni\ focnpletetl five Veiirs biter at a 
CTfcSl of -^I20^(^0(J.^K)0^ Ihe tbim. whieli inTpeMinds 
a lake jjqnJire miles in are;i atnl oiiougli u-attr 
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to covet the sliitc of New York to a depth of 1 
UhH. or a lE»tLi] flow of the Ik^lorafio River, 

is lijc-aletl in BUivk C.aiiyot],. tMi [lie .Ari/^iuti- 
Nevacln line. (See Fig. 155,) 

Like the Tenrii?ssi?ep (he C'oloratio Htver Hiietii- 
ate^ greiitly in voliLine, Ixath Irotn year to year atitl 
within the year. .At extrenie low-water staged, 
£nu may not exceed 1300 tnliic h^el per fecund; 



Thz, I-jo. lliiuver Duin uml Ljifee Afe.id. Tlic dam decciiriiTindat« a lour-lane lifchwav, an which 
euTi Im« MNj'tL ti] AngiJ.^t, lUaWp S 2 BJh 2 car.-s and lift hnsses imd tbe^ (lighwav. hrje-^ine tLSurhfs^ 

iO*mWAy uF the U. S lliirvau uf Htvliiciialioi] ) * 
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Anzc^a ^pillvvay 
^ 150-1 


30'SfCf( 

Penstocks 


fM £ ' 

‘^-Xi Tunnel 

P[liq 


I3'5tepr 

jpe(^5rc<^^s 


Tunnel 


Ai‘izQf\c Se 
50" Die 
2ZOO' \n 


Etael \ 
Outlet P^pU \ 

\6-7Z'' hfaedle 
Voices 


Canyon WolP 
Outfit Worits 
zog'x 4r'(i 63' 
e-S4"WKdre 
Vetves 


,ibises? ^ oefahtwknt of The iktehim 

^ BUREAU OF BECLAWATIQN 

-'34 BOULDER DAM AND POWER PLANT 


?‘ic. 1-17, T1 It" Aninnii avd^IS ni I hi- ninWn IihI^ Imm cut nwiiy lf> ^Tiow l|ic {rktuke ihp *pEl!- 

WLkyn tile p^ii^lLH-'k plpi ^4 iUliil tUi' illitli'l Wnfk^, "|liiTi> h u ^{tll 1 Ll^ M'l i>l di^ pr'niiI] h tHi llie 

side. TIn' pjAVeflliwilM." Jtl tlu: bolU^iH tlip i;iLnyrv[k is twu cilv li|ixli.S leili[ij, lleicI mh Iki^lf 4k 2ti-sb.ir%' 
liuiyin^. Uiriieri’iinikii on tlie clrjwiLi|i$ stknw tlir lkn;;L ic-atp nf tfki> c^n 1 ( 1 ^^ 11011 . 'fi turn Is iis? d lo divert ibi 
river during iTjiii.li-uLtJun Atv ikUk** pluy^vd sfksj%%'ii, mid in j^ttMlvr port usud its pirUous id die peiistuck 
jind pudi l sy^iti'ins. (L’unrh^iy of llie 0- S. Bkire^Lii oi HeckLiniktion. J 


III hijjli-Wilier ol rrcofiL liow ha.^ been 

240.1 N 1(1 iuid there h reitHtiik in Udievtr llml it lony 
Tench i 3 (M). 0 (l (3 cuIjsc !eet per second. Tlie addi- 
tinnid lact ih.il ihe Cedotadn Kiver is nike of 
the ihuddiesE riviTS in thr wnrld iiii-V califted viuEic 
iiueiitivri iiA l(J tile eirectivt' life %A lUv rewTvuir, 
kikiiwTi as "l^ihe Mlmi!.” 

I'lle ll.P, uViijliiljle al Ihxil'et Datil 

are Stild its laltin^ wiiter, IIm; c(>.sts u{ <ip.T4iEitig 
niid TnuiTitaiCling the geiiLTitling pliuit l>eing 
bnnie by the piirchiLvers of the power. CltMitraet.'i 
lor pCjwcf were coo^plelecl in gPiii riiticJTi 

Ix'gaii ill ScjiletidHt* iy:36i all purchase cntitract.^ 
becviirie o]XTntive Jime 1, l0->7p The c-x peseta E inn 
IS, mid it is jiisttliecl, that sale of povier wiW 
omnrtizc of cnustruLtiuii of the dam and 


power phiTitT xx iih inleresln in 50 ycani. anti in 
uikliticin pay some revel me to Ari/ocm and Ne- 
vi'irla in lien oi 

CtHiiat' Prnji-rt, AeioiIiet mkilertaking ^le- 
signed tn n.se pirE fif tin' slightly more than 
$|,(irt0.i]O0 IIT., esliinatctl to Ik.^ possible of de¬ 
velop! ni-EiE on the Cnlunibia Hiver and its tnhu' 
tartes, is the- Caauliv f^.im frojeei, one cjf sevi;^al 
designed to iinpnne tlie river tor fiiixigatifsn, 
devehkpmcnt of power^ mid other tiscs. SLirti-i! 
in 3911 xvElh .kT] allcK^sitioik of $ l5d)Ot3,(MKj from 
JWWA. funds, tl Le Uil.i] fnveslicieiit Is expected 
lo Ih? $5fKbrKJ0,000 Or more^ hut the projeet \vill 
not lie completed for some time, ffmiigh penver 
pfndneEinn liegun March 22. Ifj 11. Evetituallv, 
Ihl5 projcL-t will develop 2JE>rj,(H)0 ILF,, some- 
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tliAii iUv IlotJVLT D:nn, iuitl conSarltT- 
nUly wifw tUiui iW* \ alti-y pm|ftL 

Coiiiptrlion uf tihr tiiicli rtAiiig umv in prugre-si 
VIIII ^]sij L£L(KJ,tHi<j 4L’rts □[ LurJ iiii-JL-r 

irrij;iiliaii in iIll- Big Ik'iid LMiiEitry* ciist fA tite 

C'liihjiikhlu Autl ikiprtli tlur SikLiki- UiM-r. \S\ikT, 

fkvatL’d IfiL't hy ]iaEnping Innii (he rew^s'vikir 
iH'Intid ajid by use of poweir tlesi^lupetl at the 
claTi;. will lie storetl iti t ULike, n ikaturdl 

flepres^icjT 4 trom vkhkh it will niTS liy graviSy to 
uiOHit of tVn^ ikfea to lie inrigak-tL 

t!nnstinictinn of t|ie 5ritli-in[tt high Uonler Dam» 
^vliicli siiliiioik LMTUiot pa.s.s to rtMfh upsle:uu 


ipuWiling beilsi, ilij'i’otiftiffl eotittuoii'C I+'h^s, To 
prevejit this, the entire mil \v;ls tiaj^ped IpelniiV 
tlie [Liini eggs reniUVetl fruiii tlie feiikLilo 

fish, briilj^eiL und Iransfi- TrLHl to nurseries. Laiter, 

the hiigertsijgs Were rrle^nSi^tl kti ^IriMin^E ^^ihiLrl] 
tfisetnirge into the Cohmilna belnvi,' the diuu. To- 
diiy\ tlte ui^itiire iLih return to these SaEne streanis 
to Spau Eu thus prevcrPiEing in siibstautiLil part at 
least the loss threatened hy nunif's itiU^rfi fenct^ 
with nature, in his alti'nipt to deveh^p 

Ct3terriir?i^ nf Fmjtd^. Though only n k w of 
the in^Trtt itiiportaut nf a relatively long list of 
go^ ennneiit prtkjeets, thriS£“ disL-n.sta'tl are fvnkal. 



Fic. I i9. Gxilee Dank aikd. In the haelcj^rnmd In tlkf upper iriglil, ihe Grand Cnnhr^?, n nalnral 
ilcprtssinn, Tlie poiverhoiise at tike west t-rid pf Ibi? diiin, the largest nf al! nkXMiriiy danu:, lumsri. nine 
horhi'-pmer turliines anil ikine gem-ralnfs^ a slirkiliir powerlmkise iS planni^d at Its east ^nid. In 
(lie fnrrguiimd is teTklpktary Masnn CKv; acmsa tho Dkliimbia lifter is "EngiOLt-n' Cilv" (Cotiiee Diiin). 
(Cpurtesy i>f like U+ S. Burt-ktii Htcliiirkalinn.) 
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Some hold fnrih c«>niSidt.'rahle promises fnr thi: 
flit I Etc; Olliers are ul ilefiatalile dfsifiibilitvu In 
getienil, tlmse w hich Ju ve iiivolwd carefn] shelly 
suiil erytisick-riiliun lief are ttjinmiirrtetit In uetii:il 
eoii.sIntLlum mure pratnbie iIlih sin 

In^gnii beeanso of espedieiKy Mtd aRcr utily 
i»u[XTRcial ^ln'l^s^iga^totl of their ineriL 

fawiT am! xUsOi, Tins O-vteiit o£ 
use of power in often eosijiidere^ lo meiisure the 
ilegriije ttl tlrvelopment of an areji- If <hin Ljiis for 
mcMsiirerneiLt is ueoepu^d as satisfacls>ry, them ihe 
preset]c-e of possible sourees of c^nomically tie- 


m 

velopahle pni,ver adiL in re^iniiul potentialUos 
fnmi ihe stintdp;nnt of man. It s'naild lie rt.-alized^ 
however* Lhat tbspllc this fact eaeh stream poses 
a M^patsitu problem. Therefore no i^eneral state^ 
ineiit as Id the rles^rability of stie^iim use for any 
given purpoMr, includiisg de^'olopjiuint of p^iwer, 
is possible. I si certain areas, generation of hydro- 
eleelric prjw^er has been dlstiiuily sidvantageoiis; 
In others, the desirability of such generation itiay 
l*e open to prions qncstimi, esiiecially %vhere 
potential wati.T jioivtT is only one i:if tliq hn|niT- 
tnijt vahit-s of the ^ole^^^l1^ watcifw-aysu 


qukstioxs and exercises 


L ^\1^y is prrwimit\” to coal a faelor In drtemiiiiinf' 
the ecf^neuiic feasihiHiy of devebptng ptiwtr by 
utili/ing stn-arti Ihw^ Tn wlial ringle iti-in of 
pnW'er easts Is saving by saw of whaler piwer 
.sniTLrt Fines a pus»ibiIityP 

2, W'Uy do plant iuid gefteralioii cost*: for hydro- 
clixtrlc power devekspineal ^'afV SO greatly? 
WUy da itn^ tmd lo rise bi all area*? Why Is 
iFie ni.irgin nf Kiving possible by lUSC of liydro- 
ctLalrie plants (l<^erea>irng !^lL■:□dily? 

3, ^Vhi^t physical characteiistie.'i of stream m fainr 
thflr use fur pi»wiT de^ dnpniellt? lioW diM* 
eaeli affei.‘t desirubih'ly for sulIi um.-? 

4, Slate I Fie Cf^adiliens uridtr which a stream may 

iLM.'d to ads Ufitage for powcT di:’s tdopmL-iiL 

5- lo svlial rL'^pei'ts Eire i.H>tiditiiinji at Niagara polls 
^Li^unlhle fur puWer dt'VeluplElelllP 
DiseiuiS the dislribuliun of pilenlial aj]d deveb 
npi'd wiitiT power for the world and the L'oiled 
Stales, MHiy dn Hi^sliniQleiS of pi>tel]tijil wate.'T 
jn river vary so widiily? Why diM-'S die relottcuiship 
In-tweeis develop'd and piEential waler jKnver 
Vary so greatly in dlSeriinl jjarti of the Uniteil 
Slaicii? 

T* [s 1150 of WQler piwver tn this muntry inereiLSing 
or di^ ieahing? JtuW rupiilly? Why svillfutLire iii- 
cTOLLse in die lese of water proliably Ija slowtr 
ih.rn in the past? 

H, Wlfcy are Tiniltiple-pur[»irse prnjects of m er hn- 
pori ement prehMnible l() thiiSe dejiigiiiHl tn ql'* 
ccitnplidfc a single objective? Of wliat type are 
die Federal ptolefts? 


9* ^V1lLll are tlie objwtjveji of die Tennessee \'iilli?y 
prnfeeE? Whidl one h most Stnpiltant? WliV? 
What perfeentage of the o^x-ratitig ci^sts U as- 
sngned. lo cadi of these obpetives? WFiV did iiiis 
a-sHignineiit of costs cfrimge during die w^ar? 

30, Ilow many loslikllatEnns are ihem in the Ten- 
Tiess(*e \'alley prujeti? Whvre are tliL-y^ lueaEt'Uj’ 
WUni is the insliilh^ lkytln.htlevtTic gcueratiog 
lapacily? fs it all ixsed? If nob why s™ it ia- 
staTled? What is the geneniting cap;ifily of the 
sEeam plants? XVliy arc they lirt.n.T*sjlTy? 

J1. State both the acb-LintageS and the haiidkaps fur 
p^jwef prodnetion in the TiTmcssec %hi!ky lYoj- 
ccL \lliat effect hai dam construelinn In ton- 
iLi^tinn w ith power devclnpriii’nt had on streani 
flow? In what respects is diis an advajilage? 
Discuss the ec^Hiniuic aspects of 

12, W’biit are Else nby'eti^ es of the prop«ised VSis- 
xmrS Valiev pTojwt? lltnv large is tike area wiiieh 
Would be st'H'ed by this pnijeet? \VUat statta 
WUuld lie aflet tH?d? What am tike ohji'eliunS, il 
niiy^ rt) this pro^josi'd minimi of the Missouri 
Bih rr? 

1-1, Discuss the poW-ef development aspcrtfl of tin? 
Bokihler I>;lm project. Ill wliat rcsi>ec^ts dnK's it 
differ fmm llial of the TemK,rSi!ee Vllllty? Wait 
AFC the objeclhcfs of tEiL* pffk|ret? What slate 
diu aialor heiieGtS from this Itndeflak-' 

fog? 

14. Lixate tin? ComU*c Dam projecE and dkjieusi iH 
|HnviT pu^sihilEties. What objCi-tbf'S ntlicr tliatl 
power developEilellt will \k sctMired? 
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chapter Nineteen 

INLAND WATERS AND IRRIGATION 


WuffT nf Cntps uml Irri'^ittiotu 

Crops use liiri^e yinoutiLs at vvalt’Ci All uveriige 
hill s>f tori^ grown in the Missouri Vulluy, for 
cxLiinple, approximately 7 ijuurts ol watiir 
each cliiy diuiitg tile iiiorith of Tnaxinium ^>w-th, 
aiul a ttplal of about tjM,ifts during tlic eiitiro 
season. IkrtVcs'er, not all crops use tlie sanio 
umouiit of water. In getjcral* garden products 
TiLvA less tluiu fniit and field tTOjJSp and uTiYong 
the field Crops the %vaKer requirements of com 
Jirc tnuch greiiter than tliose of the ftniall grain^s 
such as w'licat and bLirlcy. Rice^ by contrasty 
needs much more vealcr timn iktes eonu Fafther^ 
the iiuioimt required kn a gi%'en cr^ip xTirics wflh 
the kx-ality, which aliects the rate nf cva[wir:iliun. 
Thus sugar Ix^ets grnw'n in AlU^rta. Camida, iic'cd 
only alKial 75 pv-r ci rit as niueli water as those 
growni ill the Mi.vHiiiiri Vaik-y. 

Thu aninunt of water rec|iiired by crops is 
iistially slated Cn aere-fect^ X at-re-fool being the 
ainouiit necessiiiy to ct>ver 1 aero of ground to a 
depth of 1 fiKil. This ccpials 'M,a60 Cubic feet, 
325,5150 gallons, h30lH4(K> rjmirLs^ nr 2^717*6^10 
pounds. If the nmininl nf water requited for 
prnfitahlc crop priKlurlion is nul supplied hy pre- 
i-]pitaLiori» or if a seasonal deficiency exists, v^ ater 
mast lie furnished artificiafly* or irrigntiou must 
l*e ptiicdcud lo penult siicci-ssfiil agriculhiral use 
of the land- 

hi l/umf'd Arras. rmgatii>ri is pfac- 
tietd [o Slime extent hi praeliejlly all parts of 
tlie United States, for knv areas have suehafjund- 
aiit aud welhdistrthuted rainfall tliat ocfiasiuiial 
appheaLion of waU-r is not IxMiirllctal at sunic time 
diiting tlH-! frost-frci! SeUSuHi fliist of the Missis¬ 
sippi* IwuveT.'i r* irrigation is nurnudly Limited to 
lawns and gardens of iirhan cm tiers* niid to ci't- 
laiu mips in rural areas, Jn vieiv of the faet lh.it 
ils fust is not wartiinted hy the rctitrrus irom 


utliers. In geiierLiI fLinning, cs'ell hi areas with 
relalivtrly liglu but nonnaHv suflaeieiit rainfalL 
it is cLJstomiiry to sek-ct crops width tan hv. 
grown profitably witJi tlie cNpuctcd total and dis¬ 
tribution of prucipitatioti rather tkaii to swpplu^ 
lueut die amount Supplied by iiiilure, so that 
produtEiicai of others with greater or cUficrent 
water requirements may be possible. 

in pracUcc* therefore, inigatkm ugritulturc in 
areas of moderate to ample rainfall is limited to 
priKluction of those crops which yield high re¬ 
turns per acre cultivated^ and to tertaiii special 
crops such as ris^e. Under ,*111011 etinditjoii^^ tlic 
tspense ciitLiilcd by irrigation, iloes not impose 
iL prohibitive tiLX oti the rctimis fmiu agriculture. 
Thus tnick gardvnm mid fruitgi-owers of (he 
welf-watered East find it profitable to iiistall 
Irrigiilkiii systeins^ajid to supply Wiili-r fruEii w ulla 
iLiid streams when rainfall is deficient in amount 
fur, without sucfi application* parlJa! or tolul 
loss of the liigh-yicid mid high-priceif crops 
w'ould mure than offset the costs of irrigatiuu, 
Fur a crop such as rice, wdiich is grown under 
swauip C 4 )uditionSp or on wet, ovcrllowed LmrL, 
artificial application of water Is generally neces¬ 
sary, For this reas^iu^ there is a considiTablu 
amoinit of Irrigation hi the ricc-growing areas of 
Liniislanap Arkan.Siis, and Ciilifoniia. Tlita sainc 
is ifiH' in cListern j-Vsi.Xp rvlicre rice h ofteu the most 
iiu|>Pftant cereal crop, Fraclically all Irrigutioii 
water iJ.Kid in growing rice Is oh(aincd hum 
streams or other sii|q:i 1 ies of surface w'ater, so that 
production is timfined to ureas wlierc topigraphie 
^'uiulltiuns permit easy dtvcrsiori of such whaler 
to the fields under cullivalion. 

Tims in Japin, where rice h so important as 
a crop that its acreage uxtin^ds that of all other 
Cereals c^anbiuud, it is grrnvti cm tliu alluviaf 
stails of the plains w'hich iiorder stream courses. 


214 


INLAND WATERS AND IRRIGATION 


216 


Since ihc rivers whitli fonniid tliest* plsifits c.trrv 
u li’fLivy hxdd of sediment^ llu-y liiive \mi\\ up 
their l>ecls to an extorU that, tlKsn^h tiiiiifiiied by 
CErthinikmenlS W levees, both iiiitural anti iirti- 
ficiah they flow above the genenil level of the 
fxirdering pklin^^ Therefore siiilipb diveTsicin Mid 
gravity how supply wntei to the liee fields or 
paddies. Iliest' iire likewise the lopographie cou- 
d it ions of the liee-growing regi^sns of CI iIitli, 
w'here rivers may flow so far iitwve die levt‘1 of 
the coiintrvsidc that dbaster and famine follow 
when eotiiining levees break during lltHKi stages, 
frrigtrfio^i fn Arid and Sarmarid Birgiopj^. hi 
the drier or seiniLirid parts of the world, wdu;ri« 
grazing generally assumes great unporiaiiee, ini’ 
galioii IS necessiiry^ to ets^jiije certain yields with 
sufficient regularity to warrant use of knd for 
erop production, lii truly arid areas, ngritiilture 
without imgatjon is impossible, and even grazing 
is limited to a few favored lociilitiesp cset^pt ;is 
possibilities for its ex^iaiisiori. are nlforded hy 
water supplied hy '^eelh, or from a consitlerable 
distance lliroogli man-made ebannek It is prol> 
able thill, in all, approj^iinately oue-third of the 



Fif:. 15 (>. An irrigated strawberry farm m .wmlli- 
erti StkrlltfjaEi, VV.11I1T is pnlli.[k‘d hopn a. sTiiall StPe-am 
and duttribitUid liy an overhecid sjsiein nf I’Kirizfnital 
pipcs^ fnjTti wlikh tlie waief SsMk-s thnnigh nianyr 
oiiM small litik-rs as an tntilieial rain. (See also Fig. 
Gil.) 

earths land surface is too dry for effectfve ami>- 
ping withuot irrtgatlDn. 

Tile cjirly thiliz^ilion of Egypt, an esseiidaily 



Fio. ISi. trrigation dileh And rtcc Gelds bi Hokkaidop the northetn tshind nf Japn. M'aiyr, supplied 
h^' the melting Know of llie Euountajiis in tke LiL'kj^ftumd. will later Ik? UH?d (o the piuiddies m jriaiill 

firlcls, iw>t pl4mtied as yet, fnr it is April and still ixild In ihii rapf theim island Tlie pili*^ in the ait? 
fmrti liLvt vectFs einp; ahiEig tlie canal w tii.ilimal dredged fftan it* boUorn. tS^iEh will lie tifkd as fertfli^ef 
the puddii^. 








ELKNtEXTS OF THK XATUBAL EXVIRONAIKXT 


^16 



Fin. 352- A (ypSc^fcl I/^s ATkE;«-U^ OmiuIv \Vith b f^tninM-r lEi fiticmy in ll^e ikppnu:]- 

Tiicilt'fy 15 inL'lii^s Elf jiTinUiil pri^ LpiEiitiL^Ei^ irriifiutlifrk iK invest-ifV fot SutTtsihil IkE^rtkitlMirc^ \n tLiiS tlr\- %\ih- 

InipidE cliiPiLLti-. XiPlt how llkt‘ iTftnEiiil iuiiUt ifn: Iras i« l^upl Iwslli tEi pL'rmst of 

irrigi+thpii wjiu-r whvn it nppliLHl, iiiul pru-vi ii! 1™ nftcr iipplicBUoT). {Owioiv of tJiL‘ Liii Cui4^lv 

QliimfH’f cjf CckEiiniri-LT. J 


nuTili'iis afr.i. niiicle possible only liy fm'^- 
tirus. Lrsii" priur to the exish^jitrcj of '.vrittc^n 
ri^ord'i, nmii utili/iMl xiatLirLil ovi rfltnv nf llie 
Nile EH id ^Viiiuf rEs'VaiLH;! Jtom fliti KticEim by 
crude lifts to f^rovv crckp.'i on the flat laticl fwirder- 
iug \he river. Later* he built caEutls eieeiI clamss to 
extend the Eirca eap^ihlc of cultivation. Such 
prnHiei^ mack- E^'pt one of the early gatden 
spEkIs of ihe world Elknigb, even viith siicli im^ 
provements, suiter tvas often luiavaihililt-^ when 
liL’crled most. By the lk.^giiLiiing of the pte^EaTit 
century', i-cpustmetiou of ihe great darn at As^v.iiip 
\^ Il^ch infl|w.iuridi: acre-k't-t of IIemmJ watefp 

or cTioiigli to cover 326.500 Eieres lo ii ihipEh of 
1 foot, provided a supply ^dftcient to permit 
irrigation of f^O per cent of the cultivated area of 
Egv^pl ihitiughunt the year, 

Simihirly, much [>f the attraction ol India, the 
first among all irrigEitetl cireiis in the worhl. with 
opproximalely 5i) pT eenE of nil land under ditch* 
results from UEiturai conditions whfcli permit 
iirigEition. These are afforded in piurt by welb 


and tnnks in the TX-^^ean, but mnre largely bv the 
grcLit risers of the ntsrtk tlic Indus aEid Gauged 
'riiese rivers, fi^I by lueltiiig snoivs <iF tht^ high 
iHmiilayajand llielTeavyuioiksca^nal riilnsof their 
lower sl(>]^M?s. offtT a clepnH.hdde saipply of w.itor 
for irrigiitiifcg die fertile plains of the ind( 3 ^aEi- 
getic depression p wherevor precipitation deft- 
cienty makc-'^ this nt'Cessarv- 

fiTtgiafon IS also importai^t in regions with a 
dr>' subrn>pit^d clhnatc with little suinmer preeb 
pitiitioii* like the MedllerraniMn ;irrt\s nl KurupOp 
wln re apjiruximak-ly atTi-s are iindcf 

ditrli: 75 pi-r ismt in Ikily. the bahmee at>oiit 
ef|ULilly divhU'El hetu'eeU RpLiin and sonlheru 
Fraiicv* Most of tlu^ irrigated artvts oC the svorld 
arc 111 tlsr: Nnrihem neinisphere, Irut a few arc 
south of the ec|iiatnr: in southim Afritsl and 
Situ Ell AmeriCii, snid in Australia. All nre in the 
dry .stilnropic sH or in areas irilh Eirid atnl s^^mErtrid 
lyix?s of cliunitp^ 

In the lhEitt*d States, which mnks set‘<m<l onlv 
to iutlia in acrotigo irrigiited, Morrnon ii-ltle- 
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mi’iit of thu Suit Oitsis, ihi} prest'nt ^stensiv^ 
occuputiuik of the PlitXMiix area in Ari'//Piia^ and 
of the Imptfiiil ^'a11ey in Sfiulheni CnUfanimt 
wDiik! have been impossible mthout irrigalion^ 
since all three lire very dry areas and, as m others 
of siiuilar chLiraeter> I lie limits of Dteitpatfan and 
devtlopuicnt are fixed by nvaiLble water supply^ 
Arff^s Irriffited fn the Wey^fern Lbi/b-J States. 
DiiireLrardirkg the relatively small acreages of the 
hiLirnd aikd xnihhnmEd eastern United States, 
Nvliere irrigalioii h practieed to a limited extent 
blit is tint lietesSiiTX' For tlie practiees of general 
aE^ciilliire, tlto irrigated arifa of this countn" is 
LOnfined to tlic IT western states whldi are either 
alb or in part> strid or SL-miarid. In these slates, the 
irrigiiied land loJals ]B,94U(>fK), and the esti- 
iiiiiicd poleotiidly irrigable land. 5LJ5^}.U<S0 
neres, disiribnted as follows by draiiaige baidiis: 


Jn cfknsidcriog ibe preceding tidmlated data, 
it should be reidi?A‘d iluil tinder "^totLil area irri- 
giised” only the land actually iirigaled is in^ 
chided, tliongh an additlonjil aores 

with facilities for irrigation, htit not used, are 
tinder dilek This indicates only about 15 ptT 
cxMit utili^^'ition of present irrigatioa facilities and 
creates some doubt iis to tbc desirnbility of tlk-ir 
expansion until 5 ucb time as tboiie ofrciidy in 
existence are also in use. In considering tlio dani* 
it should lifcew^tMS be kept in mind tbat water 
rer|iirrcnients are variable in lunoimh probably 
averaging about 2 feel, but ranging from a few 
inches up to as much as 5 feet or more each ycfilK 
Tliercftjrc tlie relative desirability of ifrigaiifKi in 
difftwnt drainage hasins is niit shosi m 

Sources of /mg^ifioii W'ijrcr. Apprurimatt^ly bO 
p-r cent of the water used fiff irrigation in tlic 


v/ Total 


Drairifi^r BfUitu 

Xorih PajciAc Drainage Bjwn _ 19. \ fl 

2Soi4tti Pacifse and Great Basin Drainage Basma 3I J7 

Cufluradc; K 1 ^'Cr Drainaije B'ii'iin ^ 

Wcsicrn Gidf Drainage K*.^in 3- 

SouihwCTtcrn SOsslsaippi Drainage Basin 
Mbaoiiri Drainaii^i' Badn 


I ,M:d per cent 


6j Atwa 

iwl.VpJ 

15.74 

14.23 

6.55 

3.35 

{Sl,459p000 acrrul llHt.OD per cml 



Fin. I.K. trrigatinn hv well. Hiiltips Cuiinlv, norlhi-i^itern C^ikirada. Tliis well Suj^lie^ HHW pallorw of 
wmut p-r liiinute tn the m„im arrigiilioti dtkfi, w'tiieh ttms !amdi fnan the weh liuuse. (Courkw of tlm V. S- 
Jkiil OHnscr^atiiin Seiviw.) 
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ELEMENTS QF THE NATURAL ENVIRONMENT 


UnitptI Stales h Mipplicil hy snrfiice i.viilefs; 
ill Knit lOp't vvui hy utKltTjjnnind or ui^lls 
Ilf viirioLiK tvpt“Si LfcTifi ; 41 m>iiI 10 [wr eeiit by li 
corribiniitioii tyf iIk' Iwd. This a con- 

^idcr^bk- depeodente on uiiiilt."iground 
t*veii ni0te iiiiporLaiit than the pcrtienbigfs inay 
iviggest^ since such irrit;atioii is gcnerahy prac¬ 
ticed rrti laJKl iii hi^ls vahse* devilled to tive pro- 
uliLction of hi^h-reluiti froit or other crops. With' 
dtawiil of t^oiind water for use In sticl^ areas 
Irer^ueiillv esttM^ds replenblLnient by rain hill or 
Ollier fneanSt which depresses ground water level 
and foriTS deeiH'iiiijg nf w'ells. Such exhausttou 
ol the stored supply indicates aii overespansinn 
and tile desirability of Jrtime cOTilraeUnii of ihe 
irrigiited atTcage. 

Where Irrigation is by use t>f snrhit'f! wakTu, 
the physical cliaracierisifL’S nf llr* slrcam whieli 
riiniLshcs the supply dtitertniiie its desirabilits'. 
OpEimum eoEidiiiciis are ensumi by liirge ^x>]iiEniL% 
willj but slight vurijdjilily of ftow\ and ljuth low* 
sill and iliss4jb e<l minerul ct)nEent+ LargL=' vnliiEiie 
and amskuil Ihnv ij^iaran^ec an adeipuLte supply 
when needed. l‘V<nidoin bom silt prevents clog¬ 
ging of rc'seniT'irs and dilihcs. The reMT^nir 
alnw'e lbM.Jj;iwel! Dam on the sediment-hi den 
Salt River^ near rhutmls. Artzona^ for example^ 
lost S ^x-r ci^nt of its stcirage capacity Ix^tweL^n 
IfJl L and hy silting, and the smaller Ih>rse 
Mesa Reser%'4iir, a liwv miles downslream+ was 
Idled complcteiy. The hiss of storage capaeitj% 
even though appLireiilly small, is very scHous. 
An esccpNonally high content of dissolved 
inincTid matter in the water^ ahvLiys [iroljable In 
dr>^ areas. Li never tK^iieficiah and in sumo arcMs 
w here irinch waler mnsl l>e a|iplk^l it may bo 
very ohji^tionable. 

ChLiaT.diip of irri^aliori Knfrrftrhcs. D» velup- 
ment of irrigathm in the arid and seniijirid M'est 
w'as. Up U> the lx?ginning of (lie prvseiit witiiry, 
hy private cnlerprises: indixidnal, C'fimrnnniil. 
ritid LH>qnsrativc% 'Use earliestp such us Mornion 
iKX’itpatinn nf the alluvial fans ul liie fool of ihe 

asatch Range nciir Great Sail Lukcp and otherji 
dI the Coloradf} PkiLlnxmt* belween 18-19 and 
18T0, were largely crjmtnniial enterprises. S4inu> 
were organized around a religanni Iwlicf: olhi'tii 
were distinctly Minsrauiiistie; still fillers w’ere 
$|X>nsored by hmd |,'{lmpani^^s. or e^itiihllslual with 
the idea of wciul tH'^ltcTmenl, earlirr de^ 

vclopmriils are among the most prospertnis E>f 
mar irrigation tiiter^jrisus, ihcir snceesi rcsnltitig 


from good clrnii'c of liH-ation w ith low' costs for 
irrigataKip satisfactory managemeEit and social 
cemdiLions, and intclligynt si-lcetioii of the right 
Ivpe uf settlers. Tfic gciieral success of ihew io* 
duct'd unwarranted views as to ihc posHbilitics 
of irrigation atid coosiderLible iinwasi! settlement, 
^iponsored by btitli railn>ads and local organlz^i- 

t]OE]5. 

Subse«|nefst to 18S0, most of the irrigattnn 
like those of the Valley of Califoniia 
and of the RExAy Mountain iirea, Wirtv jiiint 
stock eoEiipanies^ using surface wuter^ with skHk 
held l>y tisers of the waler. VMicrc development 
of artestau water has been feasible^ inigntion IieiS 
likew Isc hy priv^^ite ciuerprisc, with each 

fhinn luLving one or more wells, the flow' of which 
is fre^juciitly stipplemenlL'd by use of available 
snirf,KJe walefi Iei [dh abuiEt onc-lhird of tlu- tolal 
irrigated area of the United Stales has been de- 
vt'ks|Xil by jjtdfvidujils; another third by coopera- 
ti\ e enterprises, some large, but mostly small. 

Fcilrra! Frofcct'^. With exhaustion of projects 
wliich inxihl lie ikw'ch^ped profitably, the Ft^tleral 
gnveniment entered the field at the beginning of 
ifie present Ce-ntnwT Euid has tanv brotight inidiT 
irrig^iiion more than 4,btt0,0t>f> acres of laiul at 
a tutid cost ol nearly une hihinti dulkrs. Acc^m- 
phshing this has Involved constmctiuiE nf 168 
storage and diversioEi darns, some veiy expen¬ 
sive; lfi,4G.S mites of cuiiab, ditclics. and drains; 
iTiiire than lOT miles of tunnels; 13,902 bridges; 
and ituicli addifjonal misc't.dlatk^ons eiinKlnu'tinii. 
On tile basis of fimmciLil relums, a considerable 
niind>er of ttiese enterprises have been huhires, 
since settlers txive net rcpai<i the costs, thus 
in.w!tsit;iting wTiting off a considerable part of 
the investincrit Wlicthi'r llie social benefits will 
fdfsrl this loss, imly the future vi.ill disclose. On 
t he basis of past experience^ howest^r^ tliere might 
ttppear to besHimc difficulty in demonsb-Liting iho 
di^Lnihillty of increasing prndiiclive as.’Tcage by 
continued c.vpeiidjtLires of huge sums by the 
guveriitneiU; 

irrigurion hi the /wi/jcrftif Vefhrif, The [tn|X:ria| 
V'llTIiiv is thi! exposed botlLirn of the banner 
norlhciti eslensioii of the present Gulf of CaU- 
fnniia. Therefore it is licl!>\v sea Icveb It isrigiii- 
ated by the emitting ofi of the northern portion of 
the Gnif hy the delta of the Goloradc} Hiver, arid 
snbsequeut evapuration of the water, for this dri' 
ar(>a his less than 3 inches ui rainfall. Tlie Salton 
St?a is the shnmkcn remnant irf die formcrlv 

-f 
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nicire nsiv'e Siotly tluis cut o(F. It, ton, 

wcHiiil h.ive disiip[icare<l by uovv, cJiCi-pt for 

sct'imgo ittym present ^mgultI^n jii the urtin. 

I’lie IncLktinEi uiiiJ elevnliofi of i\UH x^llcy ot- 
IrLkck-d utteiitiuu to tlie JmgLiiiuu pc^ssibilitiits us 
Uiiriy us shortly siIUt 19U0 the Ciili- 

ioniui DcvL'kjpniciU CAnopuiiy tu^>^K'^d thv Goki- 
rudo River lu iur Yumu, diverliog wuh-T thnnigli 
lhi‘ liupLTiiLl tkiiiuL 50 fiiites of its tinsrse in 
Mexit-tj. Ihc wjitet Lillis supphcil by gruvity lEtm- 
M'iis used to irrigate kind, ^huIi in .Mesiwl uucl in 
tlie United Slutes, with most of Lhe development 
iTi the United Statci. Luirge aereiiges in the tm- 
[xrial \'ulley Irrigation Distriet sire iotfuy given 
ovt'r to spceijJ crops sueli eis lettuce, melons, ^nd 
other vc;getaljk* ttop-s^ in a nomiul year in 
of JiodJOO acres. Siiioe murliet fleinnnd does not 
permit preHctit nw^ of sidditinnul !und for tliese 
speeial crops, over 2(K>.t>nf) acres are in hay and 
gTEiiiu or it! less profitable itse. 

To obviate tJic tlisodvantagths of a c.iiml. in 


m 

pjirt in Mexico, one of th*' grealoit of all niir 
irrigatit^ti ditches, the ^ Alb American CHunul," liuji 
been ctJiKstnictcil by I be Uni ted States Bureau of 
Reclamation, This canal cost inuro lh,i [3 
000^ but it is cX|Xtoted diat users of the desiited 
water it supphes to mtire than acros ol 

land wilt ovenlttally repay the costs of cimstrnc- 
lion, I'he 80 miles of the main eanab w’hich taps 
the ColEiTEido 11 Ivor at tani'M-rlal Diirn, 'lilt) miles: 
below' Ikiover Dam, and the 13U miles of the 
Coachella \'ul!ey luraneh, are all on this side of 
the iTstcrnatloiml Boundary. 

Cnnstmetion of this nw canal tlircaterted the 
water supply of MeKican users w ho Imd drawn 
on the old Imperial C;in;il This inteniutional 
com plication has Ijteen sfjl veil hy u t reaty which 
allols in ['ier|ietiiity tlu^ animal Ilow' of the CaiUv 
nido and Rln Crando rivers, 'llih reduced Mexi- 
cn's share of the Ccihjj'ado River fltiw^ fixim llu' 
form ST coiistiinpliopi uf i.SOtJ.rtfH) atTe^fct^l to 
acro-fect^ with a proviso tluit in tinu^s 



Fhl 156^ Tfie Tirip'riul V’nllb'v of siMitJiem Ciillfomia^ with Jls eunids ;iiKi irngatujn distrlcN. (After 
Itlc U. S. Cetikigical Survey lijjiapniplile uEld otllef maps 
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of surplus this nmoiint may be increased to 
LTOO^OOO lilts wiilHHit acquiring rights 

to more vrater llian tlie treaty provides. In times 
of draught both nations agree to reduce use ol 
Water on a pro rata basis, tn return for this c?on- 
cession, which allow '5 Mexico to use watcrp utl 


m 

supplied from the 242 ,(WK) square infles of the 
Cn|[iTaflci dniinage bisin in the? United States. 
Texas %vill rctitive ati »dditional GoO,(K)() acfo- 
fcet of Water from the Rio Gruudy, vi hkh it U 
estimated will pL-niitt irrigation of ytK)pOOO acres, 
4 {X), 0 iJU tiUffe ihan in the past* 
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i^LKMBXTS OF THE NATUEAL EXVIHOXMEXT 


Thv Crntnil Vatinj Frolf^ii. TTiie of 

Cl-klifortiiii. atie ot llac (irmliiL'tivt* iiruiiis in 

ihc I'31 Keel StaltSp p?i ou irrigutii^n fur 

lU ji^LCEihiLral proii[>erily. U nfortiinatLly. 
tlKreJs iti Hn! vvau-r uvaiUitile is in tSiy SucjranunitiJj 
two-tliirtis of llij prpjtluotiori is in tlio Sjim Jonqiiin 
\\:illL'y. Tliis lias n^sultt'd in siiclfc a drum 

on tliL" waltT iupply iPi llio iioulli that w'ells^ ’vvhkh 
fomu-rly supplied Liter nt deptlis of ffoni 10 lo 
iO ivvl, WTC 130U' dry ul 2^0 feel. Hits depleEuni 
of ground water has alrejify CLnised akFiiiidoii- 
rnt'iU of 40.000 sicriv^'n ^otl Eeo tinges tfiat iiL-rt^ugu 
is thni'Aleiiei! ^viiU disaster. 

The QniliLd Willey PrL>jet.t is mi alleropt to 
remedy tliis siEontiimp IhKIi hy diverting ivLiter 
from the Up[KT SLierLimento to the Lower S:iii 
|ita{|oio \^alley. iind Isy reversing the How of (he 
I ppT Jfllji Jont|niEi Hiver. These oh}uttives Jife 
utEaLied hy u dLiins liiicI the neeessaiy eaTiuls. 
4 he NVulers of tin; SLieriLiiiciito nre iri’ipOEiEid..?!! 
beliiikd ShnsliL Da in irj ll ^-l^rKt-Licre lake witli a 
storage e.ipLLcily oE 4.5W),0()0 acre-fet't This 
water is frd into Ehe Lower Sliti Joaqiun through 
existing and dredgw! ehiiTniels ultdss the Sacoi- 
loecnQ-Sao Jf>;iqoin di-ltiL and^ hy piimpiog lifts, 
ifiEo a lEHI-inile tmoiL the Slih Jt]ai[uni Hmnping 
System. 1 hi^ wiiEets of the Sliti fnnfpiin are stored 
fKliiiid Friaiil Duin, from whieli reservoir water 
is ‘fiipplied to Irtigute Uiiid to the north tiy the 

40 mile Mader.i ClnOial aiul In the south hv the 

■* 

leUnuile rTiiiiil-KeniCiiiiLil. Two lidditional short 
esLiiLils s^rve the clelEa. One, the Deltn Cross 
ChimnrL is designed to cure salinity resulting 
from Si^epage ol sen water mtn tliks low-lyiEig 
Eirea cturiEig |ow-wa(er stage^i of the Sun Joarpiin; 
the other, the Coiitru (.'osla Canal, furnishes 
\%'atc‘r to agrieultiirul uiieI liLdostrjal ei,a3ters sCaith 
of .Snisun Bay, the tnlahLl eS(E<'usfnn of S;in Vr.m- 
cistTa Hay- 

I'laiiigh designt.^d primarily ftir IrtEgatEETu. this, 
li^r inaTiy otljiT govi’mimmlal nndertiiking%. is a 
innlHpli'-pnqiose pnig'ct. i.nth Ikwsd eonlml. tlis- 
sEpalion Elf sE>i1 s;iUnity. Irnprovenu^nt of iiaviga- 
Kon, and oht.iiEiirig water for iridiistn' as second¬ 
ary ohfL^cSiveEj. fn addition, it will jiffnrd piwer^ 


for nearly cnnllnuotis horsepoweT cart 

l?e developed at Shasta Dim. Oi this iooionnt, 
approximately 20 per tent ^^ill listed tu pnnip 
Water for irrigatiim. The biilatJLv will Ik- Enjirketeil 
on the i'arms and in Califoniia iirhan centers. 

Exyjorj^/ripi of hri^atlQji. The earlier beliid tkit 
the pdiisibiJitics of irrigLitii^u were virhially 
Lniiikiidless has today given way to a realCzirlk^o 
ilait the percentage of the total hind surface of 
tho 17 dry statt^s needing inig.ition am! prue- 
ticuhle to irrigate is very sniull r^uiging froni 0.22 
per cent in Oklahoirni to a inasiinuin oi per 
cent in California, with an average of but -l.oS 
per cent for the entire are.n ’Tljough only slightly 
more than < 3 ne-tliird oE this irrigLihlc hind is now 
Under ditcli, llie stage lias already Ik'cii reached 
wdu re iiJiw;imititi'd espaTision df agriciilture in 
some projects during a series of wet Vears over¬ 
taxes tlie xiipply of water to l>e secured hy simple 
djversion of stream Ho^^' in dry years. If ,stor.ige of 
walet IwKmmes iiceessary to ensure SQOcess in 
agrlculluroj, it will jruike irrigation in those ari^as 
niuch more cxptmsive tlian it lias lieen in the past 
and, if made avaihihle, it will proliLildy have to 
l«i by govertim.E;'iH 3 d iietion, sijict; tlu^ po.s,^ihIIIties 
for prolit are not SLiffteiently gri^at to tempt in- 
mHtment of private Capital. 

TEiough tlie earth in its natiirat E.vjiidition. par- 
Lienhirly hi dry^ areas, istiot ideally suited to inim's 
nsu, and though iirtifiejul apphealuin f]f water in 
sneh Eireiis may lie lumellend, irrigLitiQn is rah- 
vloLisly jiot a ctire-alt lur llie problems arising in 
c-omlection with agrteultiire in urca^ uf defieicnt 
rainfalh cjiiite apart from those iLtjmtnon to agri- 
cnlinru everywEiere. This is in part liec^inse the 
ajiplieatioTi of irrigLitinu water in itself prodiiees 
die pcjssiEiility Eif inereasing S 4 .iil s^dinity, iviiter- 
lugging, undesirable change In soil texture, 
atid ollu'r vffeels, diseussud in sonii: detail in 
C'Fiapler IX. Thn.s, lliEFugh man alters the Itiruta- 
tidus imposed Isy the natnrul envlroiiuient hv 
frri^iilioiu he Tnay, anti snmetijnr'f does. impEisc 
otlii-rs in I heir steatl which olfset. either parti v or 
tairnpletfly, the aristanIaetTuing Irom hix 
nttempKs to imprEive eomlitisms by IrrigatifjnH 


(^UOTTOXS AXD EXERCISES 


I- DiiUi^llSV ihe VuriLiUfin in the ivatEn- requEreraepiUi 
id tmpfl. \Mijit ure tliih water rer^nJieinent'f of 

^iirdi'Ei as furnpiifL’d wUli fi4*ki ei'np'i? Of turn as 

eampiin-d ivjt]i wheat? An' the water rt’^plirc- 


nii'iits uf a gii en imp cunsiant. isrfjsppelive of 
when- ^>wn? Why? 

2. Huvv is the u-rtiiTT nNpnreirifnt a ero|5 4irdi- 
tlELrity staEctl^ W'liat Is Hie l alqe of the niilE ein- 
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State snini? cDfiverilpriS of llui inED othcf 

3. iTTJt'atioti pniclJoc^ in Iniiiiid sireaif^r 

Vkhut L'finK iTAti be iiTrpnti'<l (oadvi^iitage in ssneli 
iiTfiii? \^'liv? Wliy tinutM tn tlicse erppH? W^iy ii 
iriigLiliuii aiu Eiiipifl^fhl in Jupuin^ wbwe rainMI 
is aniple? 

'I. Whiit cnnntx^’ lejid^ all olEicPS In tli? cuea of 
lAtid kiiKler iTTigJiUcHJ? WLiit fpijntn' rttiiL4 set^- 
otitl In ihiii it“Sprt t? Why is irfigatiEin nt*Lv%i^Ty 
in E^ypl? DtSftiss tlwmgtit In lirigiUiiMi piiiutlt.* 
iTi EiypL 

5^ W'liy is irtigatiivtl teiiS impnrtimt Soyth of the 
ixputnr ibcin Ici fti north? \Vhnr^«^ Is irrigatlnn 
pmt-tkt'cl l[i tlie SnirEhi'm I |i‘'miFpliicfe? 

fi. Ir{nw niLieb land is irtigatecl ilk I he UEiitecl States? 
^VheTe is it liM-atcd? Why H irrii;3liE]n pniL-Eked 
in Arkansfm? Wbnl arr Elie w+tirxxis nf frrigatimk 
Wiiter tiM'd in tint UniUti Sluh'is? is the 

teluLii e iin[irr( 4 nit,‘e of eaeh of these soirft'es qI 
ffupplv? 

T+ IIejw du streujy tharflcteriitkjs affect the desira- 
hilily of Pi Siben S4iiirx'e of sorfait water supply 
for imgutiDii? Stale llinse cbarticlerisliL'S wlijtb 
InrCre.iH' di virubiHty. Tliosc whkli handicap iiso 
of it sireimi htr irrii^idlnill. 

j. How ha^r till- KrrEgutinn enterprises of the 
UnEleU Slalei deveinp-d? Hn^ tlitji clevchtpusent 
litH'ii ynltniTti at all|>enods? If nEst, whatchiinges 
have otenm-d? 

SELECTED 

Herring. E-. and ciiIhtSh Rr^Kirf of Wftlor 
Phnrtinii Comnaittee n/ Ihit Saiiomi Rt^vurtvi 
RintFrl, Waslun^tuTi* 1^}4, PuTt ITL Section 11^ 
Pan XL 

Part XI of Srcliim tl tuojifsLi of a hn'ef tLstatv 
-Ltno of irrigatloTi, Its diMTilniticyir ond the iin- 
porlaucf! of differettt sources of irrigatioii water ill 
the United States^ 


AND IRRIGATION 

Ti> what esstent have Fedend pri>ject* atided to 
the JjfrtgakHi area In the United Stitte$? Dlseniis 
the eetHKimic soundness of tlu> Federdl projecls. 

10. How rkp nutiunl cnndllSoniE fa^w inigalion in 
the [itipLTlikl Valley? Uow did tlie mciv All- 
AnbeHeati Canal lalrodlice mi intematinnal pTob- 
lein? Ifow" lius till* problem been wKcd? 

Hr What hi'pes of crop^ ure ^oscti in the Imperlcil 
Viillev?" \^l 3 Eeh me most pfoGtiible? Whv me 
nEhers growTi? Why does tin? growing ol the 
mate pn>Rtabte crops introduce a btlMir problem? 
]s i^pimslun of aeieage of these citaps probable? 

Wh}? 

13- Ilmv lias ovcmpanslun of agrictilhiTO affected 
use nf the Lind in the San J03y|itin V^alley? Iloii%' 
is it pmposc^l to remedy Llic present deficiency 
of water supply? 

]3. Why Is the delta nf (he j^acramentn-Sxri Joaquin 
Subject io soil salinity? I low is this ki Ik euredi' 
\Miut crops ure gtowii in this area? 

14, What is tlie mujor ob}t»etive of the Central Vab 
hy pmjecE? ITow is tliLs to li*^ acftiniphslwtl? 
What nn? the setoncLiry^ objectives of this pnij- 
«t? Where svlll power tm developed? Slow 
nmeli? Fnr w hat will it Ik irscd? 

E.i, DPs^'irvi ihe pmhabilltv und deffEmhilEty of ex^ 
pension of inigaEcd aennge in the UllEted ^tuEes. 
W1iv is Irrif^itukii nnt a eun?-a1l in iiHd and srnit- 
arfd iireas? What undeHinihSc ejects fn?queotly 
rertilE from inignfion? 
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FurkEns. E. A., and Wiilaken J- R- Crxr A'lriurril 
rOtOTctf dnd T^ielr Corwerro'lion, John M'ilcV and 
Sons^ Tnc.+ Ni-^v York, Clinp. VI^ 

Chapter Vl suppUtirS ao excelleiit and eornpro- 
hendve ErraEmeiii fif lln* n(iliKntinn and con-'ieifva* 
tlon of our arid and w-miarid lands, prnbUitis of 
i-urreiil interest and impoitunce, particnlirly in da- 
West. 
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n CrUical Enviroitmotiial Fuc^ 
Smt.'e triiiis csiisiifjt live uilhiMit Uidyr, l.Hilh 
\Uv fjiijpitity ^iileI quLkllty of tLc! luc.'iilly Livtiihiblc 
supply Lire uf gr^-ut iiu^Khttaiiiv. Thh ;.ipplit«s io 

t Hill I gfinijuLl- ,11 td SI irfat^f-u Liter resciui'eejj, which 

dilfer luiicl.i'niftiEi.Llly uulv in rrspecE. phiL-if of 
oveurrciiee iii u given itimr, SiilIi WiHers lind use 
111 liuinvs, iiidustr)', uiiil ugricultuire> \v\iler TbitliLT 

thuu siti] Ltuinuuikly liiiiLg ihe LTitle;i1 hietor m 

detenuiuiiig Ligric;i1tun!l pToductivUy, I'^'dr ttiese 
re^isoiis;^ ihe coiisiTiTitiuii or effective use uf 
gnimnl lliuI sarfuce U't'Urties A uuiltcr uf 

univer.s;il eouccvn, 

SuJiTtTW of UVfiT ISripp/^ fmj Tltrir Ofwfr- 
ahilitfj. Where a local supply of surface water 
ftir dunu'^tic use iA itL^ufFieieut ur uutleprudahle 
in aiTiuuid, and gruuud water is dilficult and ex- 
peib.vivc lo uhEdiii ur utis;itisraetiiry in es tiler 
cpiantlty nr f|iudit3^ di'pendenee ntuv tw ni; slnrcd 
rain vciLter, In ihe BeimiiclLis, for e\ample, rasti 
water funiislies the entire supply for hnusiehuld 
usi*. Sucli water, if not enipised to ctiintamiiuLtinn 
during i?u! lent ion or storage, is eiitirely satisfao 
tury IE] ljualityk 

Cromid ^^Vifer ax u Source of Supphj. Tlie 
occurrntUre, atuniint, and a\'hiilahility nt grriuiid 
water vary' witfi elimatep topography, soil, rock 
clLuaetiTisttcs, anct vegetal cover. (Juality voriiL'S 
in geneT4d wiEh rptantity: where ahnnrlaivt^ 
groinul water is geuenilly pit^dile, but where 
Jirnited In atoonnl oflen highly minendiv^^d. 
C round waiter nlit,iined from shalltbw wells L% 
geiu^rally better^ except for the possihilHy of 
polhitinu, lluii lliat from di^'per wells In llie 
Urdrotk, in the w'uters of which a high degre^e of 
miuerali^iil LOti not nneoauiunu lu alh apprnxj- 
inately 5fl |^ief vent nf the people of this country 
and milliiuis of ani mills wau.T Ernm wellsp or 

ground Waler^ at U*asl in part, lu adElilfon, it is 


uhhI in tlMuisands of industrial plants and for air 
eotidilioiung^ In luueh i4 the Ihiited States^ 
groiiucl Water is even more iEupro'taul lliau siir- 
iacc water ax a st>urcc of supply I nr Iwith homo 
and industry. 

Ground ^vater often suffers fn>m the handicap 
of Jiardnes^, w hich seldmii alli^c U putahiKtyp but 
generally diw.‘S limit dejtirahlhty for nuiny domes- 
tie aud a great Viirieiv al industrial u^es, flard- 
iicss, a measure of dissolved mineral content, is 
ordinarily detenTiiiied by Uie ijuautity of the 
CarlmnLiteii and stilpliatcs of lime and iraignesium 
pn'seiit, Ijoth dislinetly cjbjeclionahlo. These sub¬ 
stances aeiiimiilale ;ii an incrustation on the 
msides of teakettles, as boiler scale in industrial 
use% iiTid in tlie wnekjs of humidifying deviees in 
which laud water is usedp so tliat they bejxTnn?: 
stiff aud ineffective m prnmEaiiig e^a|>oralion. 
ft IS not surprising that water coEituiFung such 
minerals Is called “hnrJ wNiler" fur^ vvlien uscal, 
It Js fuird to m.ikc a latluT w ith soap^ It is hard on 
Uuh ihd bauds and fiilirics; it Is hard on pipes 
and phimhiug; aud hard in many other ways, 
even tm the [aPcketiHjok. 

T()tcrahIo hardness varies with ixav. With i\ 
nijueral etjaU-ut of U-[K> parts per millioiu or less 
than O.-lSji of si pound ja-r lUlUJ g.dlons, waler 
dfK"S ncbt rc<|ULre softeuiug For domestic ilhc nor 
U Its value lor inust industrial pur|HJS 4 ^E impaJjL'd 
nintcrially. If Inuduess is iKrtw^-nifci e0-li!0 parts 
|jer tnilliou, or the dsssolvi^tl TuiTiLTEil eimtcnt does 
not exceed of a pound per lUOO galtuns^ 

spftctiiugls Imth cE^Tninmically pc>ssiE>lc sukI gener¬ 
ally' d^^‘f^rillJlc+ If highet, costs teiul to become 
prohibitive for uidiislrial uses W'hcre soft w.itcr 
is iiA.'et^Ss*iry# Uiulc-sirahly mineral corLstituent^. 
oElicr titan lime and nuignciiinm conspunuds, iue 
those <af iroii aial mangauese, v^ hich deposit with 
aherattfiti in physical tjr ehntnieal cundiliuijs ij^i 
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the water. U iiJ this iron ctnilunt which crauses the 
Tftldish so difCcelt to remove, water 

ttripfi from a faucet or staJicL in ^ine container. 
In maiiV iinlustiies, eoinplele remova! ol such 
coinpoLLiids is necessury licforc tlie water can 
be vised. 

The (piantitVp quality’, Jiiicl source of ground' 
w ater supply vary io difiereiit j^Ktrtmns M I he 
Uauted St ales. In the ghtcial drift of inuch ot the 
IjLke States, ground water Ironi sliallow wells 
fiirTUAlu'S adcf^kiLLte amounts of jx^tulilt% though 
somelmies latird, drinking water. In w^estern 
South Dakota^ by coiitrast, the waJet In tlic untier- 
lying sandstone is U^th UMi far 1>e](nv the surface 
and exccsiiivxdy hard. E^'en in the eastern part of 
the state, where these suppUt.'S have heen tappeiU 
llieir high degree of minenili^itlon makes them 
pcK^rly suited hit nuiit nses, Tlie ground whaler 
in the till plain or glacial deposits IP the east of 
Glacial Lake .Vgassiii^ and in ihc clays of iho 
former lake bed, the present Red hivv'f \ alley+ is 
likewise vurv harth Tlic high siitpliatc waters» 
dilulc snUilions of Epsom and Claulx-J^ KiltS;, 
ohtalned from welU in these deposits are, hi fact* 
often so highly ininerali/jcd that they are unfit for 
use by man or for watering livestock. 

Surface Wi m a Sfmrce vf Sapphj. The 
quality of surface w atcr Viirics with ninolL ^^'‘hcn 
this is htiklII in amount, the dcsscjhxN;! mineral 
conlciit tends to l?e rtdatively high and, if orgaiiie 
cciiiiamimitinn Is present, it liei.'Pnielr concen¬ 
trated. During piriiNds of nbiindimt runoff, by 
tiiiitraslT die percentage oF mineral matter les¬ 
sens and dilution ck-creases that of organic con^ 
taini nation. At extreme Inw-tvaler stages, sea 
ivnter somrEimes invades the knver ctiorscs of 
rivers. CLinsitjg losi£*ii to Iwith domestic and in- 
dustriiil tHmsiirners of water. lu tla^ l^bilailelphia 
area of the Diwer Di'kiv^are River, the tola! loss 
from this cause for the -t-year |X'riod ending in 
193i3 is estimalt^d to liav'e liK^n f§63fK>.tH)0, Simi¬ 
larly^ the leveed land Ik.'Iuw ibe eiiiulluence of the 
Sucraiia'oto and San JoLU|iiin rivers in Cabfoniia 
k nlitc ted adversely when salt \^■ate^ inviides the 
strfsmi elmniieb and seeps inEo adjacent areas 
under cidtiv'aJinn. One of the ob|ecliveS of the 
Central Valley pm[tH:t is tt> elimiiuite this jws- 
sihillty ol salinity. (Sec Clmp. XlX.) 

The cpi.ildy of Uith surface and grauiidwateo 
Is affected by tlie aniouiit of precipiEatliUi. Unriiig 
I he greal dronglit of UK^4 rivers fell so low' thal^ 
not only wvis iiavigaEion impelled and power 


developmenl curtailed, but disaster likewise be¬ 
tel! many iirigated ureas, where storeil water 
proved insuJilcitint in amount to provide lor the 
needs of agrieuUure. In 1^34, not only were 
surface waters lowered and the yields of com 
decreased 4R pt-r but gruimthvvater k'vcl 

was aSs<? depressed from H) tu ars much as 30 fiset 
over large areas^ Tlits caused many W'ells to go 
dry. (S^e Fig. 153.) Tlic diw^ fall of had a 
simlLiTp ihtnigb less proiitmnced effect, hi arid 
regi^MUi* w'litTf depeiideiRx^ is jailely an irrigiition^ 
siinilar dnniglit^fi liavc de[3opulHiled uxten^avc 
aiXMS <lur|ng past ^icricxts of history, often being 
credited as the cause of important migrations of 
piipulatiotu 

DrpiigljTf ami Their Effi'cii. Great droughts arc 
even more dwastrous than greuE floods sitice the 
latter ore lix'ub of KrniUat effect, and their damage 
can be priwented. Droughts can neisher be pre¬ 
vented nor can their OM'urretice be predicted at 
prcsetit. It h not even possible to Silato with any 
certainty Ehat tllcy Ofr more irequent and wide- 
S|wc.irL af greater sevx'rity than ii^ the past 
Even prcvciitiou of the damage they Ining cannot 
be ensinred; all Ehat is possible Is alk-viatJoii of the 
distress they prthJuee* 

/iEouf^ti Ae'litifiVs niic/ Supply, lluman 

activities have aleetfd the water resource of the 
United Stales adversely thmngh: (11 tillage and 
driiinagCr {£) wastage from flowing and pumped 
wells, and (3l enuEuminjiliou of ila^ supply. Tlie 
firhE iw'o of llkese iiave tended to retlnce Ehc 
quantity of the i-fffc.'f tivi! supply;, the last to make 
the available w’siter less desirable for use. 

Contaminjitiou yearly iH'Comcs more serious 
wLlti increase of settlement and urhjinizjilloa, 
despite present alli)mpEs at pre%X‘Ulson. In all, 
tbt^rc are four major sources of this pilliition: 
(I) crosHKi. wlia-hc^niSrs turlntlity or mnddinessp 
not tolerable in whaler for cither diTmesttc or 
indiistdal (2) onln.^ttria! wastes, which unfit 
water for all uses; (3) mine drainage, largely acid 
and ^vry object ioitnhle Ixt-ause it eauses eurto- 
sfon a 0(1 scales and (4) Sewage and city wastes 
other than iluyiie rcstdEing from iiidnstry^ 

Objectinniiblc ernsinn ispjrei etiEable For many 
hqnid iiidnstriid wastes, liow ever,, the only effec¬ 
tive plaw of disposal is it IkhIv oF .surface whaler 
or a sew'cr. In highly industrialized artais, this 
has Ic(l to great pilhition of snriacc waters, wlilrh 
increase's yearly With developineot of lanv Indus- 
tiial processes with large water requirements^ 
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in volumes af wiistes 

\v|ilL.-lk Luikifeot lui utilized uiid must Eiiiil di.^]iOH4l. 
PullLitiniL hy Im."L’cjmu:s more seri¬ 

ous ye:trly, wit It fuereusing onisuiTiplkiii nf \^',kU?r 
fnr siuiitary pMT|iesf!S, i;)vesi more jrapld ihuti in- 
Cte:kS4^ uf populatkorL 

111 (iettTrniikiuj;; tlic effects of p^Iiitiou, it h 
to tut^e inta account both the ability of 
ftreuin uikalhiity Eo iteuEmUi?*: iteidie couEiiJui* 
imiits atid that of clissKilved oxygen to destroy 
orgiinio wastes inclin'ctly. To ueeu-mplEsb this 
latu^r+ the disvi:i1ved oxygen content of the waiter 
must not fail Ivliwv 15(1 per eeikl ikf satitriillntj* in 
otiltT to siip[?ort the IjLtLteria which reduce lUv 
urguiiic ToutU-r* Ttie lin^iE of safe pillution, then, 
is tlutem^tnccl by the ehemiad th.iraeter of lhi:i 
WiisEes atkd the voloine of oxygen ciintent of the 
ddutioii wjiEen meusureti by hueteriuE (liiru. 

The incTeasuig seriousness of orguiiic cun- 
tumi nation is shov^ ii hy the fiiuliitgs of the Tri- 
State Corn mission of N iwy Tcjrk. Neiv jersiey, und 
CoiUkrclk'Ut. eovefing :in area with [l popiihtian 
of lOASfJ.tMM), Ihi'sr^ showed tlmt, by mi. the 
oxygen content of tfie Lower l^ust liiver, uiid of 
the lUrlrm Ki^er its well. ^vasO ^ler cent^ indJeat- 
ing sin alarming erkneentxation of M^w^ugc% Such 
ixjiilainiuntion has llii Lkdverse effect on pnicti^ 
t'jillY idi Itws of rivers; in the New' York area it 
ci'cn intiTferes with reLTeatioikul listf nf livo 
Leaeikes. In the ChiCikgo district, pillutiriii of the 
wjiEkTS of thi? Inwcr, dead cud of Lake Miehigaii 
Riiiilly fnret-fi formnhilinik ni a coEiipndKUisivc; 
Sk.HVa ge-tlisposal program. 

Tfii: Ohio Kiver PoltiiiiiFfi Survey^ recerktly 
conducted hy the United States Pnlilic Health 
Service, disclosed a simif^uly alarming ease of 
stream pjlhitioik. I'his stkidy ctwcRHl «k iiigfily 
indiiitnah/ed area of 2(ht.()hEt .square miles walh 
a pnpiiEaiint] nE more ttiaii l9,tJ0tJ,(HS(h Of (hi^ 
minolxerp 5(J per u;nt w ere hy MwverSp w1(h 
S4 [ler cent +if the scwvage treated before dis- 
ebarge itiEo si reams. In additani^ iudn.strik^^ j>rt>- 
(hict^rl W'astex ctpii^ alcnt to those of an additional 
pipulatinn of l().(i(K),OtK). In Ehuf area, uko, the 
acid Waters tlraiuing frnm itiiTic.f^ both active and 
ab[mdr]iked, daily added free am! combined sul¬ 
furic ncEcL equivalent to at lexsl 4y<Kt tons of JOO 
pr^r cent acidn with an aitlrljtaiicnil lon.s sup¬ 
plied eaii h I lay hy the "pickle lif|nEjrSp '" or silent 
acid nf the steel mills. Tliough in general <lctri- 
meiilat, sitL'Ii acid water.*! coagulate and precipi- 
liitr urganie mattei' ^ a sludge. This accumulates 


on the xtrearn l>c>ttom, thus p revel ill ng offensive 
Eidcirs, During freshets^ lnwvcvtT, this niateiial Is 
Carried (hiwn stream to tax the watcr-lreatmcnt 
JadlElies ol otlu^- cojrimunities. 

It has lung been a comimu] practice to divert 
city wa.stes into rivets and lakes, %v]iicli likewviso 
sene as sources of supply h>t mncli uf oiir water, 
m addition to iKUikgof great value for many nllicr 
ust-.s- For ninny yc-irs, also, tfifs w^iis not psirticn- 
larly ofkjectionahle, for ilihition Liiid iiaturul pnri- 
ficaliDEj ofenrrcvl to an extent tfuH no damage re¬ 
sulted. Even tocEay, the total volume of w-aite, 
fWKKt million gollims daily, is less tluin 0.5 pet 
Cetil of the average d.kily stream flow' in the 
United States and etiuld lie di.'^pii.ved of without 
dlflietdty, except fnr it,s uneven distribution, 
vvhk li Ls a cause for s^'rious coric^eni^ 

in Vinirniryvltiftird 

Among primitive populations, de[>eiideiic>e is on 
surface waUifSr Therefore^ wliere rivers and 
springs aie lackingj, even tluiijgh ctroutid-water 
supply may lie adcc|ULite, ociupalion liaiuJi- 
capi’H'd Or even impossible* Snth ccind[ti<]ns may 
ixvnr in limited areas underlain l}y liiiu^tmics, 
where pracUeally all drainage is uiKlergrouEid 
a Eld only the larger rivers, fewv in immlx^f and 
far apart, flow' at the si it lace. Tliev ory likewise 
the rule in serniarii! :nnl desert regions. 

In Elie United States, the dritiking of ’water 
wiElaait niueli if any riiicstlrai concerning its 
sourt.^ is a cfkmrnon practice, tliongli wunetiine£ 
unwise; hut in niatiy parts of the wairld such a 
procedure ^voi •1(1 invite aJmEist certain sicktiess 
and pk^dlile death. In most uf C:3isTsa, and like¬ 
wise in all but a few of tlie larger japaiiese cities, 
the driukiug water Ls generally open to suspiciun^ 
for, vi ith the intrusive agrieultoral pr.ictjccs aiitl 
heavy fertihVaLtion of land in prodticiiou, surface 
waEerx, and the ground water In the shallow ojxti 
wells wliiefi fumi.sh tln' .supply Im d[nUE'stic use 
in nitid areas, are haclly pid luted hv organic 
luaErriaL This Is prohiibly why tea ratlier than 
water Is ti.^^I so exteusively. For the neevs^f^kry 
iMsiling rEijikes it safe to drink, and tlu^ addition of 
tea |h)ssihly improves the tiiitc. Even in nuiiiy 
pLirts of rural Eurnpe, raw w;iter rnuy properly 
lie ^us^i4 i-tcd of iM-itig tcMi I null v pollntc^d to Ik- 
nsf-d .siiifejy For drinking without previ(ais 
lioiliiig. 

Wafer 3upph/ in Rural Unitrfl SttUest 
htthf Snpptij, Tfkc water supply' of rural areas^ in 
the UnEted States is variable in bilh character 
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Lind sfliiree. SLUiiL'timt^s tin* v^vitt-r is soli; soine- 
It is linrd, Liit it is gencT^iily siiEitrieiit in 
{jiELkntny ill tilt.' luiiiiid E41.it mid X'orlhf.ist, and, 
li IfL-t? from i;>rgniiic.^ cinit.itniiLittiun, m\v tu drink. 
Tliy j}ri]it:ip:il snul'ces of 5it|3ply fcjr sych wiitcr 
iiie cirivfii, dug, iind drillsd wttls; cistenis h^r 
bnklicjg rain ^rulcrr; and, (K'trasiuiijlljv in th& less 
develo[M*d ureas-, springs, 

Iej LEri.ii.s ^vhfi'e the m untie uf ghiciul drift is 
thick, the loose uiaiiTiii! de|>osiled by the k'Q 
serves m a reser\'OLr hnltliTig Uirgc quuntities of 
water^ \dtb I he ater table, or the gri iiiud-waU’r 
levvlt often only u lew fe^^t Mow ttie .surface. 
'A'here die drift not e.'(et‘S5ftvely sluny, it is 
of tell ^Ki.'isible 1(1 ol>tuiii u supply of WLtter by 
<Irivj[ig ii pipe a few k^-t Inic the until 

it kips the '.vuter-lTearing Iniyer, Siieli "drive wells’^ 
gi-iierally Lifford an ubuiitlaEit and esecUcut supply 
of waters vtAt]^ clear, and, if fn^- from ct^ntLiTnina' 
lion, iMilirely .>tLitEsfaett>ry, fcir estvs^JiwIy hard 
Water is unu.sii4il in shallow v.eSL. U the drift is 
loo stony, it may Ijc tK*cx-ss;iry lo dig iho well or, 
if the WLiter is too fiir 1 >pI(Hv ihe surface, to reach 
il by drilling. All such welts, purlicularly if sfisiL 
luTi\\ are i>pen In sii.'ipickm source of siipply of 
w'alcr for cloiiieslie use if ]i-»catcd neat pitenliut 
Miuns:>s £if iLs^nlamination, 

Tlin^nphrmt many purls uf ihc Skiutli, I lie 
nuuitlr rfnk, or ihe^iirfacvlayer of Infuse mulenul. 
is tSiin, and spriiLg.s are lackii^g or varhible in 
How. Wht'Te itiis is tnje, rain svjiler fmin ei^^teTl■|.s 
Liffurds I lie eoiEimon .'Uipplv for household ust*. 
Often, however, care is nol esemst-d in either 
eulli etitm or stnriigi^ ^>f such whaler. Many of tlu- 
cisten^s are tifkcovered or. if covered and 
eipiippe^d with pump.s, covers ure nsir tighk 
Further, cistern^ often go dry during prulradcd 


[XTiuds viidiuiit precipilatiuii during Lhe summer 
TiLOLitbs, so that a water shortage^ difnei.iU to 
retnedy etivily, frcipieutty occurs- 

Isprings, the favored snjrce of Water of thiii^ 
e-.irlv piontTfS, are still used to supply drinking 
w'aler in some less ’^i-clI-Utwcliipci.i regions, not 
tHiSv in the South, hut in the North and North¬ 
west as well. Many of I]le,‘i4^ fnimijih relatively 
small aj]iuuiits of water hnk c^ccasioually, tJis- 
charge is ci>nsiderLih1e with appearance at the 
surface of underground drahiage in a UEUestuiie 
area. .41 Silvt^r Springs, Florichi, for esumple, the 
Huw Is 115,btK} gLtlluns pc^r nniiule. Where [wipu- 
liition is spufKe and onlv chance conlamLnatiou 
pE^'Lsible, springs often si Ford a salisfiictoTy .‘fuppty 
of water for domestEe use. 



Fh:. l^sO. A in ticirtlieni ClFaves Crmnry, 

Western Kentucky^ sinniiJn^ thi' t'imcliirtiir pipe Frcim 
the OMit aiicl the hiiekct tor ilrLkwlng wnlnr. Sime 
llic vhtem h ll[■|t^n. iherr is duif^t-r of CLPiat,iimiivitioci 
ni the it ]iHiild>iw 








2^ ELliMlCNTS OF1IIE XATUl^Al. E^^VIBQXMENT 



FifJ^ Ifll. A ^Eiiklh^lu in lunestmie cflunlf>' ot Munt^cimcn' Cc5nnli', ctr^CrLil KtiilyLkv. WaUtr sUindi 
in tfiu de^irL^^iuri brtJiiisu ilriiisiiigt" vr^a- hliickAl when 8 he muf ai ific uiidergiijyncl tLiveni 


Hnritl Vrlitrd Stfitf:s: Faim 
Sujfphj. WhtTt! spri[]gs iiml surf net; stre^iEiis of 
tjriiri>nn Jhnv oeeiir, they serw lu funkisb 

wairrfur ilw farm aniuiiiU, Sumpliine.^ thk iiiipply 
may be eitliLT siipplriiieHited ur dLvEilnL'ed hy 
^111 111 water, piiin[>^'tl by haEiJ, electricity^ 
ur gas engsiu?, hehI stvsred ngalnit ik time ot need. 

Where ^urtace sEieaniJf uiid .'fpriugs arc uu- 
ecimmuTiH aji in unglLLciLiti^l are:es mi^leriiLiEi by 
limeiitnrLu. it is Ir^-siiscEilly pEkssible to tap an 
uiidcrgnMincI drainage line and st^cure ubut h 
loi'ally lirsouTi as a **spring/' llujugh il isf supne^ 
whaE diffiTcnl m elmracter than nno resulting 
from serpEige. In such iinglLLnatecI lkineslE>tie 
ojrea.s, also. cnllsEpst* of tbs- roofs of ntiih^rgniund 
Cavc^ms often si if late depressions, or 

"“sink hides/* in vvhieb miti'f eifleets if drainage 
k bl^x-kcd. These dien supply svaEer bir live- 
sKicE \Miefe springs niicl slrrams-arci lacking, em: 
uriav-ailLilile as s<iitrees of water supply, ami soils 
are clay\ excavatitNi of a liole iti iUi't bariLyar<L 
with pndcllktiganri ranniningnf itsUoEtoin, creates 
FI ’ivaliTligtil li-iiHin liCTves" to bol^l nun 

^vater for I he use of farm animals. 

Pfthfic St'nfrY f^upphj. Public water supplies 
are ohlainetl frotri IhpiIi sorface waters sitkI arte- 
Sian ve^^lU. bnl Tii pnT f.t'nt nf tin- population rjf 
ihi^ United Stairs senr'etl by ptdplie water sy^Ltems 
drp^ikd oik surface Waters, If fjjily the larger cities 
are tJonsidiTi d, the p'rct'ntage snpplEcfi by sun 
face waters riin^s even highen for most ^>f <uir 


major pipidation tenters seciii'e fliek municipal 
vs-oler supply from rivers cir lukeii. Thus the ten 
largest cities, with a combined pO[]Lilatioii of 
Jy,7W,''1T3 In 19'i(K all nn surface waters. 

Tfie same is true for praclically all otliefs svith 
IHFpnluUon^ In excess of 3l K3,1MJU, and fur many 
uu^re of xm.dler xize. The w ater for sneh s>^stenl^ 
may either lje pmi^ped frtun rivers lir lakes, or 
it iniiy lie si.^nin'd by di\erjtioo of the ll(iw of 
streams or, oceLesioiKtlly, of large spriogsi itito 
storage bisins. Inen wlneh it kflistribnied, either 
witli or without piiiuping+ to the ojiisntner.s. 

To fke satkfadory, water sL]p[dies should be 
ample in unioni;t, and this k cs»amion1v the case 
eSiei»p| in dry arens. Howe\ gT, the volume TO^ 
E|nire{l by large cities commonly exceeds the 
amnimt a^-ailable nearby^ and tlnis more flistant 
supplies most Ik? tapp^l, Ihjslon. f-nr example^ 
secures water from 21 to 100 milE-s awav; 

San I>ant:kco dnuvs upon the Sierras. I TO miles 
From till? cnn.vurning iuca; aud Lik Angeles, i^ilk- 
fyiikg its net-tls nntil n ci iiEly from Owvns \ idley, 
240 in lies disEunt. iii>w seenres arUlilional vvLttef 
liy piitn|hiig hnin the CotnrLidii Rtver tliniugh a 
recs-ntly itimpleled ^Jy2-^l^lc a£|ni.-^]ncl:. Cities 
hx^ilcd on the Cteat Lukivs^ liy contrast, arc 
pxrnliarly forEniuitc in having u virlnally uii- 
limiti'tl and generally satisfactorv water supply 
at tlkcir duiprs. 

Undi-rmtain faviiritigc^rindilim],s, it k possible 
to obtLiifi an Jidecjtiiite amniiiLt of clear and piirep 
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tliDugh ciflcn Uiircl, water from ark^i^uiii wells. 
This i*i iriie in many arrii^ ct^VL-red hy glacial 
drdt’ the x^tlantic aisd Cnlf Cinistul Pbin; and 
the Caat PLtrii. In Oiew m as, ^ueh wells wtc 
tGjniium sniiirw!: of supply, 65 per txuK of the 
smaller towms and niral ei:»[iuniiidties, w hieh ncw.^d 
reLitively small aiitouitts of water, liricig di;|>en~ 
dent on lIit-mH In these aretes, however, ext'essive 
piiinpmg tisis iTi some CTitses depleted the suppl)", 
aiwi eoiitaitnnatifin by sewage and, m EKiritb 
and IjiJiig LshnnL by suit water }ms oc<Ttrred. In 
d<‘S<rts, .siitli wells, either lliwvirig or pumped, 
may almie make human ocxiipatiEni a piissibilily. 

hi all public w ater syslem-s, freedom from tioii- 
tamiTiatiou of the supply is necessary. To ensure 
this genemlly inviih'es protection of the water¬ 
shed c-atehment iuea friliiTi wineh the water is 
secured, and it may also necessitate sand filira- 
tfem to r^tnovc siLvpended materisih and ehluriua- 
tioii til desCrtW Iwicteriid gro^vUi, sfnct? typhoid 
and other iiitvstiniil diM ivses may be contracted 
by drinking water jyolluted l>y organic material. 

OtetitT^hip of PtihUc Si /,aiid Con- 

siiinpHoo of Wtiter. Tite Tir^Jt pultlic water system 
in tins countrv' w;r5 lltit of Boston, enustmett'd 
III 1552, Even as late ns IHOO but one such i^stcm 
w'as o|_ieriLl. d liy the piitdic; the otluT 15 w ctc 
private eutcTprises. TudaVT how ewr, about -Bih- 
people fu the Unifed Stales are M-r^ed 
by approximately T1(M> public whaler system^ 
These Ufic owt Lt3nik^MHl,6t>0 tnibic kvt of water 
each day, the us^crage per capita daily conMunp- 
tinii la“iug alioiit 127 gLhlloiis. lu tliy larger cities it 
is greater, averaging uIk ml 140 galions per capita 
[HT day in those of Over 160,000 populotion. 


ihoiigh tlwre is also great variaHon frrsm city to 
city, inespective of At one extreme. Fait 
River, Massachusetts, with n population of 
115,274, has a daily aver.ige coiisniEi[}tiun of 45 
gallons per ca[ilta; at the othiT, TacuiiUU ^^'ash- 
j]igton+ with a prspulaliLm of 100,514, one of 450 
gallons* In general, consumption, tends In Ln- 
crease ewmvherc with more conimnn insliilla- 
tioii of moderu plum hi ng systems uial greater use 
of water for air c^]nditimurlg^ indiistruih and 
siinitary piaj-i^osesu In many cities, ihi-re is much 
regrettable WListe eiF water, piirticularly wlieru a 
fliit rate Vi charged; w'hen Hhc stipply is melered, 
cf^n^nmptiun dccrcaS 4 ='^ und w'-iste Ls lrs?iencd+ 

Ejfcm/dcs □/ Ci>lrs with Vnriotix Sources of 
Supphj. Anu Arlior, MidiJg!.m,ai city with a popu¬ 
lation of aljout 30,000, Itkc majiy others of its 
size, depends upon shallow urtesian w^dls, in 
lids lEistance in gbicial drifts for its pulilic water 
supply* Tlie water thus obtained is clc^ir, cold, 
and safe to drinks bnt Very hard, as wt tl as hjiving 
a high iron content, objectionable Ieit d!>fl 1 ^^^;^ic 
use bccimsc it stains piucubing fixtures. It is so 
h:trd that ior Tn.iny years it was n ajmrnuit prac- 
titt? to Inive twa) St^ts ol |dumbing, one tn c-arry 
city water* the other In funii.sh cisti’m water to 
all parts of the ihoiise where a supply of soft 
water was desarahle. Tliis necc'S.sIty Wiut fin-illy 
eliminated liy CMiuitruetiun uf n w.iter-snfteiiing 
plant in loss. 

'niiJUgh the ^rnalltrr iirbun centi^rs commonly 
depend upon w’ells, this is net alvvayii triie, hiwa 
City, Iowa, far example, w illi a papula lion 0i 
approsimulely 1.5JMMh pnmpiTig ils waEtir ffom 
the muddy Iowa River, which Jiows through the 
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Etc;. 162. Artesian w'ldls are possihld w^iere strunztimd LMiidlliciii!j pen nit av<i iiiiiil:ittfm. uf i^'iiitef utidcr a 
^'lieail" in a pimms layer, as sliu%ni tibiwe, UadtT sueli miidi EHiurs, a wi-H may Ih^ uhtaiiiL d |iy Lipping ifa- 
W'ater-|>f‘iirillg iavi-r. M the supply h pirttally edmn^vtcd hy drawing «ri it mi heioJiy Out water lei el in tin? 
ivaler^bi-amig luvvr fdb l)cinw tlie tup ul the wvll,. pLuiEpaig beLiitiies iicve^SiiiriiV 





















Fffj, mi. Top: Tile- sotirt^- supply r^r w:ik'r HiKnyrr. Co!,>f 3 idn. The II inUjhitunU of H.tiildtfr, 
like those of SraEttt\ draw i|.pon a nioiniliiiTi sfre^tn far llkt ir wMtrr. Tliw sErr.Hllp risitu^ io iljc A Til Mediae GI.il it^r 
in the Frylll H;iiigr wf tlie Rwkv Mi.nmlLd]i!i. ficrrilihL^^ i mil watrr in ninote jilrMuint hv njukvilv lk>'rt . 

ECcjuTtesyof H. JL Brnkwo.) 

Rntiifm: TIh? Iw in re^'r^fiirs tm Bi jicrm Hill, wtih ilris^ntoHi^ Seaflle nrtd iht Sifvivd in the dLstcin*^ tn tike 
wari. Tlli3St‘ rrserviTirs have mi eWjitiim of :11ft fv<-t M overflow, and n ciipitiEv elf HU.^CJOhOMCI eflUimj. 
(Cuurlr^y of die Ci^- oj Simtile Water Dt^p.irlnicnt.) " ^ 
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city. Aric^r fiStnitfon and cliinriimtion, the wAlvt 
15 to ciriisk thoui'b cab|tfclioT 3 a|!s]c in otlor and 
not piuftiailiifty pcilniable^ 

LeKingtofU Ktniiliicky, meets the nctKls oi Hi; 
[MipTihUion of ntjoiit persons by ctraviinij 

upon sinkbole hikes outside the ciirfHiratc linuts 
hw its wiUcf, pi imping from these sources to 
the users. In nonnal years, the supply is adei[Liiite+ 
hut ai^i ays suhjeet to the daitger ol coutLimimi- 
lion. [li drj' yoari the rjuaiitity oF stored water 
may Ix^ so snuiU tlmt tlie imiount U insuflicicni, 
and pallutioiip both hiorganie aijil orgarutv may 
i i3Cfcase ol ^jtictioiKibly^ 

Seattle^ Wasliington, a rily of approviioatcly 
half a rnillioii iiihabitants at the present tini^, 
diverts a stream with a pnjteclcil watershed in 
the Co-wades (or its nsc- Water flows by gravity 
into sL\ settling IklsIhs or teservoirs, wlure it is 
ck'^iltod^ From tliesot it h deLiv'ereti to jill parts 
of the city, largely by gravity 1 !lwv. The water 
Secured in thL^ manner is clear^ cold, an^l sc^Ft, its 
mineral cfjntent lietiig 1n\v, 2S.93 [iLirts per 
miUion. that it Is commonly used in storage bat¬ 
teries. This supply is adequiite m vohimE^ and 
exccitcnt for all uses. 

Du!nth, Mirmesotn, supplies its population of 
slightly niorc^ tlian 10(h(KK>Avith water from 
Superior, iii the Wt^st end of which the city is 
IiicaUid. The lake ftiniishes an ideal, jieaf-hy 
supply for the muxiicipality, the water being siiSR- 
ciently stjft to be suiLLl>lc lor practically :iJl mes, 
lor the inEiierat toiaent is only r54 parts pc^r 
miUion. The pumping plant, located at the east¬ 
ern in;irgin of tl>e city^ draws water From tln' lake 
lit a sufficient distant from pr^sible stiamces of 
C'onEajfnination sn that little tTc^^tnieot is Eurditmrily 
nect^5S4iry^ to ensure safety of the supply 

Los AngeleSj California, h>cjite<l mi the Los 
Angeles Hiver, for many years depended nuiiuly 
mi that river fm its water* Between and 

1910, however. jiicTe.ise of pnpnlaNoii from 
102.4TSJ to 3j9,19!i nt*c>^ftsUaled siqiplementing 
this earlier supply by drawing upon the Owens 
Kivrr. 2-in miles distant^ wM first, llie drain on 
the second source w'as slight, but when pixpula^ 
lion pas;S4-d tlic half million mark \yy 1930 the 
greater denjand led to t'Oufliet hetw^eeii srrigalitJTi 
interests in the Owens \’al!ey and the city, finally 
S(*ttled by pnrelneHe oF HO ^x-r cent of the ini gated 
land. Todays the present p^jpulatiLni of stxnw 
3,000,000 in the tnetrufmlOLin aresi forces the eity 
and itji suhurl^s k> turn to the Colorado liJver to 


m 

s<jcure add it inn al water. To accomplish this, 
water is diverted at Farker Diitn* 155 miles Ix^- 
k>iv IliMivef Dam, through an aqueduct 092 
miles in length w ilh 92 miles of limuclx fiaaiitvd 
by a Ixind jioiueoF ^l220,()(KK(i(XI. This will satisfy 
needs for sijiiw time to (.xiuiCt hiMdar ns quantity 
is ccjtict-riiedK blit the water secured is venr' hanh 
containlTig 523 parts per million of dissolved 
mitifirul mattfr; even h.irder anti less snaLible Ibr 
many uses lliaii tlic curly supply from the Ll^s 
A ngeles River^ %vitli its 37B parts ptT milliun, ur 
Grl poun^Uh per HMX) galltsns. 

Xew York City di'pejids on iinpoiindt^l stream 
flow^ for its public waiter supply, 'Hie prest^nt 
sources yield a total of l^^OOdiOOiDCH) gallfuis of 
water jXT clay. Of this amount, the old Ootoii 
system luniishes 3^38,000,OtX); the recent CatskiU 
system,, OOO.tKMhtJnnj sJie halLiiicc ci^iues from 
several other smaller sources. Present c^^uwmip- 
licni is aUiiil 85tJ.(HH3,OtK> gallotui jut day^ w'ell 
Ixilow the anunint of the present 4 iviiilab|e supply» 
i sct^pt dtiriiig a dry period such as the fall ol 
1939. If city gmwih continueSn howev'vt^ more 
water w ill Iw iiecessar)" wntliin a few viiirs. To 
meet this uiitieipatrd clrmaial, new reSLT\^(jirs lu-e 
planned lor construction at the IscailwjttTS ul thi- 
Delaw.ite River. Ttu'Se will ensure an adecpiate 
supply lor smne time to come. Including the 
cost of these new works, the tL^tal espeuditure 
involved will total nearly S800,(MH1.(M30. Such Qfi 
cnormons investment indieates the inqxsrtance 
of asatuifactory system to fiiniish water nevessary 
b»r v'aric'd iirhau uses: domestic consumptinn. 
tridu.strial pnrpo5iL*s, cooling and air ct>udilinnij]g, 
and fnr Tighting lirt^ Without an adecjuiite sup¬ 
ply, nr wiili tfie supply cut off, a large urban 
LX’fakT wonUI be crip]>led twen mfire cpiickly and 
I'lfectiv'vly lhau by it hxid slinrlage, Treseiit enri' 
ditlon.s in cjLU" large fitii*s are u far cry' fruin iUosi- 
wliieli confri:inL the savage ^vho seldom. If ever, 
i-sc^ept j’n arid ate^ts, is troulilcal by tlu- pcjssi- 
Ijility of a shortage of water. 

/uf/Frstrifil U'wfer SuppUj. All maunfaeniriug 
plants require a water supply* which may Ih- 
small if it is needed only k>r llie pi^rsonal ust^ 
of employees aud for denning, but aguiii it may 
amuu nl to sever.il null inn galloiis a day in a tex¬ 
tile dyeing plant. Rec[uircments as lo ibc^ rpiallty 
of the welter liki'^vtsv v^iiry greatly. When luwd 
for cooling, quality may Ix^ imiTuitvriab but whexi 
in a rniiiiufaetinrlng prExt^ss invohing a clii-mieal 
reaetiou, it is nf fiindameEilal iinpoi1aEic?t% hi the 
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Fir.^ RVl- Tlsj»; P^rki'F an tlw? Cnlfir^idtJ Rivt^r. HiLh tLim intpni.ind!i Ji watif supply Far Lns An- 
I C^aarlehv i»r ihv- S. Bajtrau iii H&iLkilUiliOJl-) 

Iriti,iktf [iiinipiui; [jltiiit, unf t^F fisr tlia CpIarjtElu Ili\ s*t AqutduLi. Water fr^Ei 1 

Hidfh siEiovc t’arkLT Dam bv iWiH pLml and lEfk^d ^91 Ft^'t iatu tin: firht isf 39 oti ibt," aqu^dtHr^t, 


nisifitiFai^'lure ikF tbi.^ruH’iik, fur tlic wutifr 

must Iw 50 pure tli.if it niwv Ik; in.'!;r>5ary 

to ij.'it; dLufillL-cl ^valiT. Thus ihc ijii^infity stuci 
qtiahty of tho uvaiiiible uiiter supply lire Fjetors 
(kfFectin^ the b^calioii oF iiiJiisirial devi-liisptiu-iif. 

J^ipiiri/irsaiKf Their Kffvti vu F'*t% Pructieally 
alt naliiral waters, either isiirhice or urulcrj^noiiikd, 
iiw Wi-ak ioliitiojis of liiecstntiet essentially the 
carlKmates uF ealeiUEi^ atiiJ inagiiesiUEn; SFicor sul¬ 
phates, ivhere gypsum is pn^sc'nlT t?r w-hf^re the 
water supply is coutamiunteil hy mme iar tiTtLkiu 
judiistiiiil wastes; aiul iithi-r niiiieriils in r 
aint>tiiit5. Of these minor iniptirltjes, one whUTi 
U ven' tletriiiienlal iti certHin kitiiutrial priKtisses 
is irorL 

Hardness restilting from c^ilciinn atitl magre- 
siiiin Salts causes scale in steam iH^ilcirS luul unat 
Iw removed completely For the mcjst satkfuetciT>* 
results ill washiog lliicI dyeing te^tile^ und in 


genoThd laUEulry work. It is like^'vise hdUmfiil in 
maiiy other industriiil priK.-e5ses. Corrosive waters, 
resulting from coiitaminjition WmiEie wEisteSp are 
fotidly Unfit For use iti iron and steel pipt^s and 
Widens. Many waters, mildly C-'orrusive liecanse 
of dissolved oxygen ajiti earlHm dioxide, are in¬ 
active when cold but, ivheii heated, cause rust- 
iug^ clogging, anti even pr'rhiratioii of pipes. 
Jliirhiee waters rarely coutHiiii iron in obj^^fetiem- 
able ipiantity, hut gr^iund wulers often L'ontaLn 
50 mueli if lilt, when oxidised on eKposure to air, 
die rvd sediment FEtnued unfits such waters for 
iinlnstrELLl iixe. 'rurbldily resulting from sediment 
in sns|K-nsion is detrinicntEil as it cmstribulcs ttJ 
lititler scale and is tihjectninLible iii manv manu' 
faetiiring prtX'esseS such as the preparaticiii of 
fiMjd prfHlncts. 

JajfYjfKPJi Qtid ExjmnstoiL of Jndi*.¥fry. The 
earliest industrial uttivilies of the United Slates 
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elements of the natural environment 


vv(.‘re eofifiiietl to ar^Eis vi-llli cxccll^'i^t rinlniriil 
vvaicr With grci^\ih ajid movemoril oF 

popuhktioE^ and improvfd of pnriftcsi- 

liuf) l;l^ water, ihnn^h indiL^trial dtvclopitient nat 
Feasible a few dccjides ago h iniw ptissibk* in 
^ri-Jts with hiurd water* typ^s oF industry whicii 
have [leed fnr Isirge Epi4iiktities nf liigli-ipialily 
water still tvud to locale where the natural water 
supply is iimple in ammmt and of satisFaclckry 
quality* Tlie reas^uk for iFiis is that cost ut Lreat^ 
merit, varying fri^m 2 lt> 2h cents ptT IfllK) gah 
Ians, depetidenl on the cliuraeter of tlie water* 
of plant* und trcaltnrnt ernpUwed, may lie a 
coiisidenihle item if tJie quarktity of water used 
is largo, 

G^oi^■th of mdustiies^ sucFi as ttie kaLinuTactiLre 
of wo«>h knit gCMiils, paper and wiwid 

pulp, leather^ distilled liquors, chemicals, rlrug* 
gists' preparatioikS, and olFiers of shnilLii ekirac^ 
tor, during tlic past 5I> years luis Iweti wnfined 
almost exclusively to states v^ here the \valer sup* 
ply is s<ift or only slighJiy lutrd, likdu^Erial ex¬ 
pansion in other areas has been of those types of 
industry in whk'h anter reHiUkreniokils urc not 
so rigid. Tliis is a ix>TKlition which may he es- 
petted (o [lersist. 

W-'a/er Snpp/^ uud jtnpply is 

esseolJal us die land, for it alone miikes man's inic 


of the l.atid possible. Nevertheless, like the land 
which affords support, water is frequently nsed 
W'nstcfullyi even In dry' arifas, wlitTc necessity 
might appear td dictate its conser%^aiion as the 
price of csisicncc* It should he nrali/.ed that 
water* even though supplied free, is variable in 
distrilkution, limited in amount^ and all aEorded 
by precipitation, even that which is stored under' 
ground, 'fhe uneven distrilnrtion results from dk* 
similiir precipitation* in association with variable 
evaponilion, miioffn and sulisurfacc condltioiis^ 
Avhich alfect the ainrkunt of lioth surface and 
grnimd U'ntcrr available in any area at a given 
time. 

Where the .supplies ore ahuikdant and the 
fquality of tlte water h satjsfaciory', r<?gional 
oppiirtonity is impiovedL v^liLTe t|uaotity is small 
and quality poor, areal pf^tentialitiej^ arn de- 
ercasedn II k therefore highly desirable to con¬ 
sensu the resDuree. Wilh tills ohjcctiii'e In mind, 
accelerated erosion shnohl la? checked^ pollution 
prevented, anti waste eliminated, for only by 
intelligent use of \vnter supply cLin man preserve 
the tiaUiral biibiiK'e whieh makes for maxifrmm 
opjxsrtnnit)'. It Ls wA] U> reniemlTer tlial man is 
nut essimtial tci the carlh, though the earth is ti* 
man, and tEil he should* therefore, regulate his 
wet ivities correspondi ngly* 


QUESTIONS AND EXERCISES 


L What ts the hmdjimetttal differenve 

jurliu-e anti gTVkwnd wjiti-f?;? Why k wale? supply 
n critfea! favtinr in deEiniiiriing the pi^^Mhility 
of hnmnn occiip^ition nf an axea? 

2, VS'hafc is die ^iourte id the dLspneftflc wntvr supply 
nf (ike Bermuda^? Why? ^\1iere are l\wMi islantb 
IiKqted and wloj uwajs tikni? 

^4 Mikat h ihe rL-latinn ln'twi^^o the quaolily and 
qiuiltly eit ^aiid water supply? VV(w is wnler 
from slkallow tvL'ils t.'tJinnioTkfy h-iis mintfrali/jrtl 
dum that trOni tle«!p wells? 

4. \i1sat UE iiieiiiit by "fkard walcr'? why is hard' 
ness obJeetEoikLiye fnr fuaiiy dotiiestfc iisefi? 
Name tltoiia' h.ir li'hk'h it Is tj|ijiH.'tiiakuljlcr. 

5. Wh(it di U-rniint'K ^'tuInTalile hardnevi”? Whii! 

are ihe ohjt+t Einmahte ihiMf.klvi-d uiinerali in liLird 
wcikr? VUial rsf hiifdrk^ss urifits wakr fur 

itKiSt ihduslrial 

0. Name wiua? jimos in which iiiint-raUyiatiiin imKti 
tile water vupply F^kr rmp^t teicH. 

T. M'ith what fat tur iliMrs hiirdlu-%K of ¥lirf,iC’e w'.'iler 
voTk'? flew dulow-wTiter stagi^-Si^f surf ace waters 


iHakUctimr^ affect the qimlih” nf ground water in 
FliiriEL* flfkd Callhitnia? 

0. Jhnv did (lie great dre]iigl:kt of iO'34 aifri'l 
grmiiid-svakT s^tipply? [|l»w do Sueh great 
droEights c om pare in surimisiieifs with sc^- ere 
lloTHh? \Miy? 

U. flow iind In what w’qv havij hninan acEhiUes 
afftt'Ek.-d the- W'-JiErJf resource of the United 
Staler? 

in. \Vla*t arc tlii^ priia-ipkl scknroes of pjllutinn of 
our w aEcr supply? JJow inny sucll phlluEiuii bc 
prevented? 

11. why h pplhiHnn A our wairr Supply SneTcasing? 
^VIl 4 ^t Is I he porH-nt t'tijKHEkm in the Si -w York 
a I id OikagD areas? hi I lie Eiidustriali?^ Ohio 
\ ikhey rcgkui? 

12r Wliy ilid lack of a siurfact^watHT supph' preii L-nl 
oc^eupalEci’n nf an area by primiEKe man? Why 
lire WaEor snpplEfs of the Orii-lit LxiniiTkiiiily iin- 
Vatisfnctory for lliurkchtic use? 

13. hi what part Eif the l^nit|><| .SlaEeS :iriT elstemji a 
common wkiirce nf supply of waEer fur duiivrstLC 


VVATI^R SUPPLY 


Uii-? Vvhy ikrc jfcyirli supplies t’oinmnnly uontiinii- 
nutLtl? 

14* Stjife the cnitufiijii scuiLts «f WiitfT 

livt^toL'k tm farnis in tKe UnitiMd 
Stiitts? In vrimi pall of tluf COlllstn^ b ol 

Un'se used? Wtucli ones iii^ used £ti yovs Isnnic 
area? 

15. Mlirtt percentage of tlie pTijiulutkiEi nf llic 
Uniled Stan's de[M;iidii tm RinfaLe*water sup- 
plies for its public waliT systems? Is this souree 
ol supply more iinpnrjuol in tiifjje or small 
urban cvtilefK? Why? 

Ifl. Wliiit is tile aver^ige daily per capita t'diisuiiip- 
linn of Vi'-dler Jn msr cities? Is consuiuplitm in- 
LToasihg or decreasing? Why? 
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17. Discuss tlie i^iUtiiFr-sEipply prulilEUis id 1^ .4ie 
gelcs and Ni!W' York City- 

Ifi, WLit qiialfliefl mn-vt n water Stipply possess to 
make it satisfaelriciy for indiislrial use? 

I S3, Why axe huTdiiw and iron object Jtroable in a 
w;iKcrr supph' lor industHol use? Wliat otlier oh- 
jeLtiomible iinpnrittes may iutijrfi.'re with aucU 
use? 

20. IJow is Incation of fiidnstrs' affected by qimlity 
of water supply? What has Ik^ti the history nl 
expacisicai iif Ehos* types of induslry requiring 
liirgo iiinounl.4 of soft water in the manufacturing 
pnx'css? Mliy? Name aei oral indiiitnus iti whlnh 
need for a large ^ olutne of soft water is so im- 
portont as to affect their location. 
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Chapter TteeiUtj-One 

MISCELLANEOUS USES OF INLAND WATERS 
AND PROBI.EMS ASSOCIATED WITH 
USE OF RIVERS AND LAKES 


MiitccUattt:ous of Rii’cri ffiu/ In 

udditiitei to thv vudtHiii uses of rivers uiitl lukvs 

^v|;ic^h hiivG lx>un cotiitdernJ prvvioiisH% imr 
liind Hiik-rs opportunStv for ri?LTC£fctsoiiii!+ 

tiiJil txiinmerctiil fishing. UiiJur ot-r- 
t^iin cx>r!idJtJdn5» iUty iii:Ly nlsa the loc^i- 

Eion for hoiiKS of '"Hfnilirig popiiliTtioiW and, 
whure Vkinicrs are long and raid* dH'V may fur- 
uish a somroe of ira supply anti mLike certain 
winier sportJi |X>ssil>le+ Ijist, hut not leiLsh they 
frcqiieiTtty afford the bitsis lor an iJEiporiaiit 
rewHl biksiDc^p 

Kmcatinnal fidiing* wiih the vidtie 
rpf tilt; JiNicl supply sieciired of AeLondiiry lin|>nr- 
tsirira, is ooiniiion jn rnosi parts of the United 
Staled, In VLiL.iEiDii atros in Mit^hi^an* Wisconsin^ 
^^ilill^*sclta, and cisewliere, lltts aLlmction draw'^ 
ihoLisaEKls to river.^ and hikes tauli year, income 
frtsm license fees lieing an imptirtant source of 
njienuc wbiuh goes hir toward j>aying fur the 
necessary restocking of diTpleted watenL In 
Liintted portiom of the Uniteci States* but to a 
mneh grxMtirr casU-ot In tlie desl^ely po[iiilLLind 
countries of enstcni Asin* fiNliliig on a ^ilisistcnce 
Ijsi.^Lfip or to £iiCN:piire a focal supply for fioine raii- 
snmption hot not hit ,sale, is IretpiL^EOly a pjirt- 
time cjcenpatinn, rctunii from which :inpp1enieiit 
iiicome Irorii llie prevailingly sinall farms. Again* 
fishing trti Itiicrior vvatenvays may n fiord a full' 
time occtipLitiun, cither on great rivers like tlie 
MissLssjpph or on krge hikcfS such as Lake Sn- 
pin’ior* llns ospia.-t of fishing will be considered 
in much greater detail in a later chapler. 

Homes for ^Floating Populatiotvs.** In the 
United States thc're orn many ‘'houseditiaters*' 
svho live til fin;iting homes on our rivers and other 


waterways throughout the year* particularly on 
the Mississippi and its huger tributaries. In some 
cases* huusL-lMiat^s rvniaioc-d tniHnred in one place 
for many years; in others, they are shifted from 
]3liice to place ^snth tlie seasons, or as tlie w^hitnifi 
of Elicir oceupaiits dielate. Ui scaithuud southeast 
China, where level hind is limited in ainoutit and 
popiihition is almost incredibly dense, thuus;inds 
of pi'fiplo oce^ipy similar Eoating hornet from 
inrlb to death, often htring di'pundent for theu 
livelihood as well upon the waters wluch a fiord a 
location h?r their hiibitations. Tliis overflow of 
piipulatlnn from the land to the w-alenvays of the 
ChiTilnti area In one of the most striking aspects 
of man’s Ot'i'iip.iEiuii of southi^astcm China. 

Ice Bnpphj. In psirts of the country where 
arc lung and siifGek-ritly cold so that ico 
of ranhieliTable thlekne?i;S forms on aU lakt^ and 
many rivers, hikes alF^ird a coitmam source of 
iec supply for smaller rammiinllies and niral 
uresis where artifieial \ee is nut awailahlr’. Natural 
Icc also afionU reereatioiial opf^iurttitiity in these 
same arciis* even in ih* larger cities of finrth' 
i-asEern Unitt^ States, where oiitdiKir artificial 
rinks on p!a vgrnunds supplemeut skLitiiig aEFnriU d 
by lakes and othi-r hridie^of ^vater. Similar]V, the 
canals of tlic Netherlands s^varni with skiiters 
during the few wa^^lcs of tlie A^inter rmintti^ 
M’hni fee closci them ftjr use in na^ngation. 

Use. The streams and lakciif uf the 
United States olErn afford Ij^iating, halhing, jmd 
other recreational poikvfbfiities* though their value 
for these mkrs fs greater in areas of rcl.iEively re¬ 
cent glaciation, whera hikes are more jmmimms, 
I fie waters of both rivers and lakes cue dear, 
and shores are less marshy than in other parLs of 
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FijC. 180. One df f}iu Ainetliyst L^ikes, Tonquin Vailw, Jasper Njitimial Park, ahniii^ 10 mtli-i nf 
Ja^pt'r^ at (he font of a tri\verJng w xW isf pt*^;fcks knov^Ti a« “Tlie K:iiT»[ians.^ Ja5|wr XatTufial P^rk, w-itk tP aitM t*! 
4iJOO [sqEiar^i mile^p is the tiiiK»eit sif tlie Canadian Niitfniial pkygrnEinds and easily aecnisi hie fv 4 < k>E“iirj 

the adfuitidti df mniintLiin fanyons^ walfuf.ills^ and ^vild life kire^ tourlsls and spei-bnien iii in- 

ere^ising iiutiiben. (Caurtm of tlie Canadian Natinjial Itailwnys.) 



Figr 107. Use Ejf llie slndld^'p mnddv liiwa IW vor fot bathing, m-m lown City^ Idwii. u. tivL-r fiiiik use 

for tlik pujpcMe only where belkT faeditios are keking. 


ihe n^iiiitiryi NeViTlbeless, even wdierc rivers are may be seen fmrn siume of the acccrnipkiiiA'ing 
slmllow^ and esften mnddy lu wy-II, jf In-ttcrr fncil- illiistratiuns. Likewise^ whenever irregnbrilins Iti 
iii^Ts for recTCiition am l.iekiiT^p they finil use, as stream l‘sed,Si cause w^ilerfalL, us at Niagara and 
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plse^ihcre, scenfc Keaiity^ n^tr.ic^ts m.inv vhltors. 
Of yfufSj aliio, ctiniitmt'ifoii of sUka^c re^- 
pmMrSp siifh as ihass of the Tennessee \*alU'y 
tfic oui* kiiovvn cts llie *‘Liike of ilte Oz^irks/' kus 
to supplement the rc^LTeLitiosuil f»ppi^r- 
hitnty afforded tjy tiaLiire. 

in Neu' KijeLiiiHk the Luke States, anil in many 
□reLis on ihc Pacilie ctjusl where nahiral conili- 



Ftr;. IfW. VexTial Faltl, lit the llrud of the Yfl- 
seinSle Valley^ YnsemiEr ^hLlEUnl^ll Park, t'ulilnmiu, 
{Oeirte?Fy ut E]fce Lr. S. IXjparlTnenE M tlu' lliteriur.} 


turns ure favorahle, I he streams and lakes draw 
ihoiisandis of tiunists, and retteation lurecwes an 
im^^ijrtiint hnsiness. In Miehigun, It is estimated 
to coiitnbtiie in excess of $500,000,000 each 
ycar^ with §274,000,000 of tliis total from outside 
the stale. SiEnilarly, the rt^eatkcn hiisinc^s in 
WistTinsin and Minnesota^ the latter pDpiibrIy 
knmvn as the “Lund of Ten Thouiiand Lakes/' 
irrin^s in Comparably largje sums. In some parts 
oF these stales, in fact, it is actually the most 
imp^irtuTit sini^ie source of revenue. 

Part of this income is dertv<;'d from cabin 
<“*inT|3S tvlijcH cuter in tfiiirists who wish to pre- 
pare their own meal^i; p^ut from kidgcs and 
resort hotels which supply bntll fiMid and sleep¬ 
ing umammndutions; and part is contributed by 
suiiimor residents who own nr iciil cotUigcs. 
In ^iiehlgun alnuc ft Is esHmuEed that the nrim- 
her of such cottages exceeds 20,000, In Oak¬ 
land Couuty+ i^e.ir Detmit, there are reputed 
to be 400 iakes^ many of which, because of their 
accessibility 4 are so built up ^vith stimmer und 
alhyear homes tlait they are actually the centers 
of villages, with most of the eouvcTneiiCes of 
smaller populaljou ccTitcrs. Somewhat similar 
iL^onthtioTiK exist around much of l,iike Nfinrie- 
tonk-ii, west of MinneajHitis, Minnesota, fn ita'Jse 
two cases, llu* lakes are so cluse to l.irge urban 
auUefS that it k pissihlu, in these days of goixl 
roads and antnuinliik^s, for those wdm live at 
tlnrin to work iu the cities, yet spend nights and 
liVi'ck ends at tlie lakes. This, essentially a de- 
vehipmeiit of tlie past 30 years?, h.is wsirked a 
lt^vn|u|^ou fn the ways of life of many who work 
in the citiex. 

In many of the cutover regions of the Lake 
StuEeSp cottages and resorts cniry a kirgc share, 
or even the major [lorliotc of tlio tax btirdeio, 
Not Only do they rcpfi.'^scul one of the most itable 
forms dF ins^lmenl in these areas, hnt their sum¬ 
mer Qccupatits furnish a ptvteTilial or aetnul outlet 
for the liniited tigrieidtural production and sup¬ 
plemental ciTiplii)Tnent to the p^^rminieiit pnpu- 
lalion. They alnncp directly and indir<‘cdy^ enniile 
support of tile necessary community service!?, 
incliiclitig schools, in iruniy such ojeas of limited 
opporhiiiity. 

ThiLs in some ureas the rcereutional asset Is so 
impnrtuTit thnt it overshadows all others, or at 
Iciwt it hulh,s so large that it itiHuence# all oEher 
ceononiic aetivities. Tfais is ifiie not nrjly in the 
dimmer rc^si^ regions of the Nortl^ but likew'i^ 







Fic. 1^. TtpjK Ernertild Hiiy jind NVa/4iriJ I:sl4hnil, Liik<" l'4ii:ik>i>p CidiJomiUp with the 5noiv-«ncri?d SltrrAs 
fn ibe bsichpaiind. in mid-June. 

Bpliom: A purtinn Ltie mad whiek ciiL’lK:k=s Lake Taltoe- 
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Eiti, 170. A cftbin cnmp dii llie rncfcy BiiptLsm Ri%'fr nt'af Finliiiid, Lube CouiiLy, lib tli« .•\Tfti\vlie.iil Cnibii. 

fr}i' of Hurt] kiTii^Irni Mmiic^jatii. 


in Ihc winter msatt iircsl.’i cif Fforkla, the Cnlf 
(^aa.vt, iiiid parts of OLklifEimKL It is theftknfc 
desirable that ileps be Liken to uensen'e the 
natural npportnnjlies affnnled by Vdkes and 
iitreajtis at»d to preserv^c the scetJc beauty where 
sneli assets serv^c as the basis for the recrealiou 
business, if its pefiiiaiienee b to he a^nrenh It 
is uls<i tlesinible, ■n herever priicticabloT to supple* 
meiit the attract] on affomted by nature hv con¬ 
struction of resi-rvoini or iiirHGciLbl lakes in areas 
Tiatnrul luk+^s are (evv in luinitK-r iir hicklng. 
To preserve present A^civLiulagtts, cleEacenieiit of 
I Ik- liiiidst'ajAi- .shnuld tic prevcntecL streams 
shnnld W pmter^ted from pcdliitiETn. nn^T.bie 


drainage shnnld lx? avoided, and the piihlie 
.should be gimraiitc^ed ucet^ss to natiiriLl Wuty 
spots Ijy keeping at least some at them in public 
ownership in state ajid nationul parks and forests. 

tnlir^ruthn of Rivrsr bnpratemt nt It prahaldy 
will have been tinted tliut tfie same phvsieui 
charaeteiisiks wliieli a|l 4 N;-t the VLthiy of a river 
fcjr one use likewise affect its desirahilily fsJT 
Stn'eral others, hi vary ing Init importaiit degrees. 
Tims voluTfie and vorkd^ility of volume arc not 
only irPi|K]rtant in determining \vhethi'r a ri^er 
fan be employed to advantage ior iiJivigatjnn, 
hilt also whedier its tiSe for poxver devclupment, 
irrigatiVin, or Im Sfjme oiher purpDs^^ is ecunom- 



Km:. (T I \ lv,>k.il xniinu^f □n or«- c.f th^- ^nld1 li:k« nr Mkhigan, cosily bv 

(jOC»a rorifit Lruni [kjOi DvSmit and tdlKaRu. ^ ' 
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ically feiisible. In sitnilLit 

ciiiilftnl, -tixtfiit at iEitL^rTupHoii by it-e, siikI athff 
f-liiiructeristic^ uru all til tuant or It-ss iiiipurtance 
in tltlt-TiniiiLmg the value of any gi^ en jjtream for 
ieveral ilNt-S, 

In vit'W of lhl% fact, wlitn a river Ls unproved 
for r.a\ig^Ltion the improvement uffeels die de- 
sirLstjibly of ihat i^iiie river for either uses. For 
eKumple^ when darns cire constructed to iirtc^lsc 
navigability^ the regulation of iilrviim wliicb 
results deweaskii AihkI danger, iiKTcascs opp<)r' 
limity for power developnU’ut. ami even ini proves 
the liv^■r for rncreatHaiLd iLse. In the Kentucky 
Kiver^ for csainpltv where ilams c^aistrueted to 
improve' the river for carrying freight deepened 
the w'ater over the imtliliig U^aebes, a seeondary 
benefit result vhIh though one imt ountemphUr^i 
h\ the sponiiurs of llie fiver improvemeiiL (See 
Fig. 173.) 

Bei’aii5e of this iiiN-rTvlationship of uses, it is 
prelvrahle to si>lve the problems of river use as a 
group ratSker than singly. Instead of ini[5roviiig 
a river lor navigatioEi only, for OiiLuiipIe, it is 
la'tlur to hiipR>ve it for all uses to which it Can lie 
put to ail vantage. Afleir a ded^aou has been 
Teachi:<l with respect to all desirable improve- 
meuts fora given rivt^r, and the amount of money 
which can be spent with profit for each, if the 
ohjc»cEivcs i.|csircd can hv attaiiied hy ex^icndlituie 
of the total of these sums, the river should tw 
tinprovcd. If not, the project should Ise aban¬ 
doned. With such a pmccthire. results wuiild !jc 
more satLsfactory than those obtained by piece¬ 
meal attack: first, iojpmvemcnt for navigationj 
ihen for fliMjd t^ntroh and, sttll later, fur other 
piirptiM'Sr A praetiee such as su ggested would not 
t>nly eiiahic intelligtmt dedsion as to whether 
Ix^ncfits to be derived would be ^imncTiSuratc 
^vjth costs involv't'<h la it ^votdd likewise prevent 
LiTinecessarv' duplication of clfrirf and nnwiso 
connieliiig operaEions, with accompanying wi^stc 
of fjoth effort and money. 

At I ejcamplc of riviT improvement carried out 
its this manner is nifoided by the IhTOvcr flam 
project. Ilk tfifs improvemeikt of the Colorado 
Piver, Ebc ohjtH'Hves “were foiirfikldE (1) getarra- 
tioTi of power; (S’) irrigation of ailElilimud hind 
in the Eni^-hTi.tl Valley; (3) conErol of Colorado 
River ficN»bj; otut (-1) supply tjf water for doines- 
Eicand industrial ii^u- in Atigeles and adjacent 
areas. Oilier pjssibiiilics, such as impriwement 
fnr fiiivigatiou,^ were not cOEisi^kTCfl, for 1oeatic>u 



Fio, ITi, Tikp Falb of th& Pigeon Rivet, In 
an arm nf great histtirHal inlerejit on tfii? [ntiTnatioo oJ 
Ilian i>t-Ew‘4aMi I fie United Stales and Canada, 
Tlie other rivern of the .\iTnHv lii^nd CohoEt^' of m^rth- 
CdWEcm Minncii^iLoi HIpw tfimiigh jfinillijrK' LieaulEful 
Toeky g<irges itiid have cunijmiriible falls, for wlben 
th<;y Icuve the Superior Upfand, thw dixip sei era! 
Lioiduii feet in kike lei el wllliio a sliort disEanw, 

and physuMi ehafacErfistics of the Colonitfa 
River eliminated ibem fmm the list of practicable 
Qbjt:clivcs% 

Before any constnicliou vviks Ix^giim the critical 
physical charaettTl'SiHcs id ibc Culivrado Hiver 
such as volume and variability of volume, silt 
L'onietd. degnv at tniuerali^iitiiiu of the walcf, 
and liH'^ilion of soil able dikm sites w^ere investi- 
gated* ui3i.l datii on all tbt^se |KhiitA were asKSeiii- 
bled. \\'iih tills iTifcmoatinu aY.iilahle, it wa^ 
ptwslble to estimate protiable costs and to dc- 
lerrniEje w heEher thessc were w arrant«?d by the 
Ix^ncfils lo 1 h^ Secured by Lrnprovement, TlkEm, 
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FiK, 173. The b-illifni: Lil B(mni-sbofip, KentinAv. oji Labor IJav, Before r.t]ir>iniieltciii of tbc dims 

deii^ried l<> riirprove die Keiilo% Rivei for nailgation. (hr wat« waji U i3iallo«' for lue in balliihE d.ifinjj 

me Mjiujiier ^ ^ 


iiikd i>nlv tlieii, vvuit ct>iistnscti[}Ei U'gijti* Such a 
pnsf^-tltjrc is (ipu* %vhkli .^1 multi (r- ftall^iwed in ail 
uhiTt? river LnipF<»vemi^Fit is; murinipiateil, 
fiR it would ttMid |t^ obvlite disid|iLk- 

ti<j!i of our resources ou cciiiip>mically uiis4iiiud 
pnijecJs, 

Froblctm of Dr^[iiri{i^e: Stitiiral €tml Artificial. 
Ea vii in tlmsc areas wheftt muty has not itmdifitfd 
the pliysiciil ciniroimient iTiatcriiitly, jf at all 
s^tream fttickiiiilions^ rna)' he great acid o^erflotv 
may he eonsideTalde duriTig IkigluwLiter .Stacies 
rif the rivcTs. he iiIters copniilHins Uv 

supplemeulfng the natural drainage pattem ith 
dilelii N a par] tile ilraiihs. for csarnple, old [Triihjems 
are iiptii-Pi^lfiE-il aipri new ones iire envitctl, \ot 
only IS si ream flow miMlifitd hy ilicsi^ chLinyes. 
lint al] hirrns of inland wati-rs, irichidiiig lakes, 
are LiffcR'tvil, gt^nt'riLlly adverst-dvi Some of these 
effecLs wlW 1k‘ viinsidered hrielly in the part [jf 
this eha[>ier wliich Efpl!ow,Sv 

J^lfunh and Flnotl CoufroL Floods ars* cither 
gmdual nr rapid rifR^s of rivi^r iir PiihcT Nvalers. 
itionI frefjiiently caustic! hy Inni^ coEitinnrd or 
heavy rainfall, or hy the sudden melting of %tm\v 
whi'n the t^Toiiitd Is Erni^i^ti. OtTasionallv, they 
may result fr^hm jain.s or violent winih, sitch 
as those of hiimeaurs. Man I'lmnnt c^oiftv^ fifnitk. 
for there Is no way In v^ hfeh he can intrmlin'c 
water into rivi-rs in siifRcirikt vohirne+ Ufir can 
he [hpplirute othiT natural agencit^ cnmnetorit 


to produce them. In HikkIs of smjdirr streams* 
iind [li[>Sie acTomparpyiug hurricanes or cau.sed 
hy oiher winds, may lie sudden, but high- 
iVLiter stages of larger riv'crs cxatinairily cKteud 
over a period several w'ceks in length, ^luring 
which the rising water ^qireads graduidly over 
the fLit land v^'hfeh hordttf-.s the normai riv'cr 
ehmmel. This is the nature of the tfrM>ds of the 
lower iVilp \ alley* The^se arc the normal cfmdi- 
Eiciiks ipi natuTp huEp when man builds levees or 
k-inhirnkmi nts to corj fine stTeam flow* a lifesik 
in such may cause water to riSEf rapidly in 

adjact.^m (he cres^asse. eticLmgcring life 
UP III ciuisitpg great proper tv loss. 

Tlmppgli niaiE dihes not and caiiimt csitise floods* 
many of his activities terid to inmase their 
lri'ipii-ricy‘ and si.w-erity. The piincipa] human 
hictivitirs \^luch coriEriliute tes sufli results are 
deforestation nf steep slopes; overgrazing of 
grassland and forest Lireas: unwise agrioulEural 
jjractict^s; anti [Irairragc, all of w hich ti ehI tn in- 
ersMse rapiiiity of runolF and thus iutcusify stream 
III tctujil ions. A fort^sE ttiverp fpir rviimple^ retards 

.. . iH sevE-nd %vuys, hnt priiaipaEly fx^ciiLuse 

the spongy liEter on the forest fliair ahsorhs ifie 
ruin iLs it falls, fading eIie' water into the stTv^ms 
gradnally. W'ilh Tepn!OVi:il nl ifiis cover, water 
runs olT the fiiire slopes rapiElly ani! river stages 
vviiy greatly. Overgrazint; of graSslai\d or forest. 
With destnietinn of Eln^ vegetation iover which 
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Fk. 174. Levitf []n ^^L^L^';^ppE River near Fulton, we;item Kjenluck}'. The levee is at ihe right; the 

cultivated Luid* pruU'etL'd fruni iuyfimitifHt, til tin* lelL 


retards runull, prncluces the same result, Untvise 
ugriculturLU pr:ietk-e!t hind iu'kd com- 

pact, so that they billed nitln^r limit uliscirh wuElTp 
T hey may qIsj liirnish furroivs as chain telsp thus 
facihtatiiig nmoF- If artificial draiiiagc is neces¬ 
sary befure the land can be hroEight itsto success¬ 
ful pnxlutiion, the results may be even more 
senous. 

Tile tn'crnge aiuuial direct loss resulting from 
fliKKis in the United States is estimated at S35,^ 
i>l>f).UOU: in years %vhi'ii they are alwive the avei' 
age in severity^ it Is several times that sum. Direct 
damage i$ ii^oiifiued Eo the inundated areas and 
iticlndt*s prnpiTty lews: cri\t-ring of previously 
productive fields \^ith sterile nuid; preS'enliou of 
plant in g until lih^ late to mature Lt crop; and 
other effects of siTnilar character. It nmy likewise 
involve loss of life. Tlie indirect and intangilde 
lossC's arc more wiilcitpres-ul am! even more serious 
than 11 lose ritsulting in the ureas affcctral directly 
by flooding, as well :ut mcjre dilficuh to estimate 
nctnmilelyp Iiidirt^t losses result from increase in 
soil erostoTu eloE^giiig of reservoirs, ch-^veasc in 
the desirnhilitv oF slrearns For all uses, loss of 
business with the flooded areas, atid oHuts. Flood 
losses, I with direct ami indirect, have iiKireased 
greatly wflhiii recimf vears. with iiuTreased oecu^ 
pulfon nf land .'5iibject to periodic inundation. 
Bi^anse of the widespread damage pmdiK^cd hv 
fioofis, their control is tiol only a Wal but a 
UatioTuil pruhSein as well. 

Though rivers of iiniform disidmrge do not 
exist, the prohahilLlv of ilesEruellve n^Mnls varies 


greatly in different drainage liasini^ in the United 
StuEes. P'lirther, the extent of tlic damage varies 
equally, bting greatest in the l^mvcr Mississippi 
basin, where 40+000 stjuare miles of land are sub- 
jeet to overfiow’, ^vilh high fioinls to lie ex|jected 
alxmt every 13 years. In this area, tliongli pro¬ 
tected by a $30G,CK)0,000 Icveq sy.sreni, the great 
flood of 192?, the most serifnis in American his¬ 
tory, h estlmatisd to Imvc caused a lo.ss of $250,- 
QtHinOO. In the Ohio basin scri<aiis IIo^hU m- loss 
frequent, hut their contTol is mnre difficult than 
in the Lower ,Mbist5sippi. When they do 0 €?cLir, 
they ctiuse great damage in large cities such liS 
Cineinnali and Louisville. The great flood of 
for example, inundated a Intal of I,57fi,fitl0 
acTcs, S9,llO(5 or 5.S per cent in urban areas, and 
caused fi loss of sevc!fal hundre^d million dollars. 

Fleod Control Tliongh man can neither cause 
nor pre\ cut Elnod.s, it is possihlt^ fur him Eo control 
them En some e,vtetU. fhaE i^J. decrc^ase their iri¬ 
le a sitv and preveut flood damage in part. Two 
contrasted nf raerhods to acconipli.di these 
rp|]]ceti%'cs have Ixu?!! proposed: oiie by engineers, 
a second by others. 

Tlie fiest set inv-nlvcs: (1 ) cnnstriidion of 
highitr and stronger level's; (2) straightening of 
river eluinucls in detain p1a<TS. to peni'iil more 
nipfrl ti'mn%Ml of flrwifl waters^ aiid (31 construc¬ 
tion of spllbvays, or artificiid ehiinriels, to divert 
part uT the xvater From the river to selected areas, 
whicli will ho ini inflated, thus prove ii ting uritlue 
rise of the tivtT downstream frmn the pcsiut of 
divY'rsion. Levees nre direet and nhvioiyt iru-ans 
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of prewilting of uisd in 

L-onimun iii tlir Lowit \'Lilley^ 

Miherc they first ci>n?ttrLitti.Mi ;i«l tforly ajs 

3 TIT I-lowevcr. tlbey solve the problem only In 
part, Uk there stre praelkal limits In their liL'ight, 
in atitliEioii to wlileh they are enormously 
pensiv'e to tx>nstroCt iiii<i rnafoliiiiti- Cl^atinel ian- 
provemciits alone are rarely, if ever, ailec^uater 
Spillways are Ktrlpful, but inhLibitant^i a[ the 
art'as designated for fItMulfog obp'ft virjh-ntiy lo 
having the river ^vater disserted to their obvious, 
and often coEisidiTable, detrluHrut. 

The second sel re medals, I hose suggested 
hy otliers than engineers, pro^>n?w??t retiirdation of 
rinioff Eo regidatize strearo Ilow ;oilI eIio^i 5 EiuMilh 
out flixEd crests, and the impositimi of regraLiEinns 
In areiiit subjeet to HikkIs. Such recommendjitinns 
involw: ( 1 ) rehirestatiun of steep slopes, ('1) 
iTjEeUigent agricidUirat praeiiws, (l^) ehiTiiiLatton 
of uiuvisc drainage prerjeots, (4) zoning and 
restrictiitti of luse of ar^ves snVtjt^er to llocHbi, and 
(5) limited fonstroetion of retar dint; hasins and 
storage reservoirs. An excellent example of the 
firjrE of Eliose hist two oceans of loivering iliMjd 
crests is afforded in the Miami Onifarvaiiey 
Distnet in Ohio, where five retarding dams across 
the Grc^at and its trilnitarles, built after 

Ebe Hayinn ffaid of HH1. b.ive far Ihvh sac- 
ci'ssful in prc'venting fltnid damage: nf tht* sei nnd 
by L^Ve Mead, behind Hoover Dam in the 
Co]<iradn Kiver. Sneb dLiins aro es;^H nsivi% liuw- 
ever^ and their coiisfrucliou h rarely uarranEed 
for I3 o(m 1 lonErol alone. 

Fnibably a conih[naEioii of varloii,'^ nielbcals 
is Iwst ill view of I be dc^irabiliEy of regulating 
sEream volume^ quite apart from insurance against 
Hen id datiuige. Tills is lic'canse prevention of 
ffiMKhr cheeking eroxinti^ anti litiprovciticnt nf 
rivers for various lun^s are all relaE^^d probli'ms 
wfiii'h can \ni solved 1 k^ by fec'ding water iiiEo 
the rivers gradually raEber llian by eoneL-nlralitig 
solely on iliri'ct uEfetnpt}; tc cijultn-l stre ion flnw. 
Tfiis latter pOK'rdotr is <le!;£irat4e only Eo e.ire for 
th.il hsicrtion fif the rriiiiiff which earniot tx^ con¬ 
trolled to advantage. Wliere ill a id dangi-r is 
f'.vt^'ssive, ini let-cl, it is jiroliahlf ifiaE ihi^ Laid 
slmold Ik* svilhdrawn fnim agriailEiiirai use and 
given over to fonrst. 

ArtificUil Dmum°i‘‘ anJ it-i \Wl laud* 

cir Ltid nc^-iding drainage SjefEire it can la* uiii tl 
effeclively for agritailtnral prnductioEu falls into 
four general classes; ( 1) Iwgs, sw-anips, marsla^s. 


niid w'fl land In ghidaU'd Lireas; (2) 1oiv-!yiug 
alltivial ;iie;LS and flat, poorly ilr.iiued Lcustrine 
pliiin^r or former lake bcitloms; (3) port ions of 
coiiital plains where mitoral draiiuige is pciur, 
iTJcludit^g lidul and salt niLtrsfies; and (4) irri¬ 
gated land soffering from cither alkalinity or 
alcriogging. All four a/e of limited value iKdorc 
ctraiiiage and their <k'sirability may not be In- 
wasc'd greaEly, e%'en hy removal of the surplus 
>vater E>r alkaline Kilts. Drainage, designed to 
ltd reuse detention nf water, may stTW either 
our or boEh of the rr>llo^viiig pnq^osc^; (1) 
tnahirkil cvnilroL or 12) “nul^anc'c abalemL-nt," 
that iSt ui^provemenl of land values ur rctrea- 
(icmiil opjxirtnnily. 

DcaJniige^ including alkali removal in irrigated 
areas, iRConies especially ini^xirtant if the land 
is already fn farm and for reelainaEkin of hmd 
not now in such use. Of the S8.£>0o .039 acres 
of land In drainage enterprises in 1940, about 
SO pet cent tif the totEil acreage was in ot^jpietl 
farmsi slightly over 5 |xt cent w.is av;tilable for 
settlemi^nt; and ovit 2(3 pe r cviit was idk*. Onr 
clrjiinrd land is largely in the Lower i^Iississippi 
drainage hiisin, the Red River and Great Lakes 
basire^^ with much Smaller pcrcxmlagcs in the 
with drainage there largely (o cure alkali 
Ert>ndit3ons. The balance of the drained acreage 
is widely scattered. Most of the land easily 
drainetl [n now under ditch. 

In general, drainage or rcHclainaEiori E>f wet 
land for agrictihitrLil lias nsjt ljt‘en profitable 
for initiators of the projeLt.s, dinogh their loss 
may sometimes make latcf pnifitabie use of the 
land pfhs%ible+ 111 Florida, for example, 5,699,022 
acres haw been draimtl, but of this acreage 
approximalely 90 pt^r cent is idle and unimproved 
and 51.2 p“r cent is lai di-liuipUHU. Even under 
tliiJ mo'ft lavnnilde CHniditiulis, as fn Mississippi, 
nf the 2j2510,fi3^t Liires drained, iit-arly 40 per 
cent of the tot id is idle and unimproved; and 
4.6 p.‘r ccjiit Is tiLv di<IjN[|uent. fn many of the 
coiintk-soF norlheni Minnesota ihetaiSts of drain¬ 
ing pi.ME Injgs, v-kieh I nave not p.issed into agri- 
eoltoral iisi;% liave baEiknipEed the r^Muilics in 
w hu b ihr (.Iniinagc profetEs an.? lot*aled. Tliese 
are nnforEiin.ite LiindiEinns. made doubly SO by 
ibr fact lhat sirtiffcial drainagc^ upsetting u natural 
Itidaneu as tl does, always produces certain unde¬ 
sirable n-sults. These icichidc: HI lowering of 
the gmund-Water Icveh (2) mideslriible increase 
oi stream ffuctoatiims, (3) destnictiuii of wild 
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Fig. 175. At thL- k-ft, MhifiehlihEi Fulb; In the dslVS hehnc <Iinirmge mh\Hn\ Miiiiudiahn Cxtvk of it< wzilpr; 
at thu riglit. tlie dn fate of the F^ilh urid the ike !>td below. OcioKr, 1934^^ Ji tkv ywir. Slntx tlial 

diite, berivkr prtHL iiJ|( 4 Jt:ion has rtslored lUe Falls \o ±iOiliethiilg like their foniier ilttraclisenw during pirt df 
tike year. 


Kft^, Ijcith plaiU and animah W incrc'njfod 
fire hazard. 

Wlielher arliRcial driuiKigc in any given aren 
pays depends on ihe rcUitfoiLsInp IjehieeTi tfie 
iK.-nefit.'s whidi a4LWSC% if nny, imd the attendant 
dijuidvsinlagis. Drainage. Far in acHTniet^ of Ai\y 
need of land fi»r agricultmal n^\ is aki-Liys deld- 
metital if reclamatiiin iJt tiesipieil to Liddi- 

ffnnni Intjd into prodncHnri; draLnage of land 
alrenitv in aiiTfenllofal use may lie desirnlilt? ff 
eosls are not extessive and tin- g.iins cfnnpensate 
lor the ioesitaVde lo^ssos. ^S'ljetlier ihis ssill Ih; 
Iroc %'ark's fTnm one loeality to iinntlicT; eaeh 
problem of draitmge is an iTuliividiial case lo 1 h^ 
Settled tm its oivn merits. At present, tliose areas 
which cun Ik* rectaiined at a profit are ptliaps a 
potential future^ but probahly not n great present 
iisset. 

iMkcj mut fjikr IjXi hr A lake is a IwhIv of 
sv^ater of some size and depth statiding in u de¬ 


pression vvliich extends Ik4ow groundwater 1e\ eh 
the relalion of lake level to that of ibr ground 
water Ixnng sliown jn tlie accompanying dia¬ 
gram, Figh 176. If the depressitiii is very sliiillow'; 
a marsh or s^iamp mtlier thiiii a resiilts. 
sitKv vi’geiation captures any wt-l art-ii wliene 
the deplh of standliig w'liter is slight. \U*$t lakes 
are ndalively .‘troiill. neeiipyiiig niiniH depressions 
in niic.^>Eiwiili<Eated niiiterinl sndi as glacial 

drift, but a few an? large and deep and ihi ii 
basins may be in part in solid rock. Tlu?se Ixisins 
arc prodiici'd I sy vat ions agencies. SMirne resuh 
irom bloekifig of existing drainage liues ami rce 
Eific^itioii isf stream courses i some from cni.slaE 
delormation. In greater nninlM-t^ however, tfiey 
luivc item inrtnc<h at least in jiart, by gLciatinu. 
Tlieretore tlR*y ore most mimenais in glaciated 
regions. 

h\ 1! liilcc^ are tein|Kirary phenomriia fn the life 
historx’ of the litainage pattern of whicli they 
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Fif;. B.^]iiEiiin flf g;rLiiirtiJ waiter to Iiiltif li^ii cL 


form Q pari, since the cijx'ratioci of naLur-sil a^en- 
ties lends to destroy I hern, nnd all mti, therefore, 
relatively «hnrl lived. Inlet SlreEims, if present 
hriTig in sediment, supplemented l>y slfape wash, 
to fill ihe LLSins; mil let streams tend to drain 
Itiein hy ver1ie.ll cnttitif;. Vl^siAes sind k-o attack 
the sh(ire lines, cau.Hhkg (hen to n^treal, the ma- 
teriaJ wtirii awuy frcjm I hr shores in this tniuincr 
distributed over tlw lake Isf^rioms, .vi that 
the takes Ijt.tNime both larger and shalloM'er. 

shallowing of wairr alongshore fjecomes 
Milfieirntly seTiotis to iriterfere wilh jipproaeh by 
tHiat, the erauhtiiai is freijuenlly oorreeted hy 
plaeing a tlLirn in the outlet sCrcain. This raises 
the lake level, it is triH\ but it likewise rritews 
W'avr a ini iee attoek im the shores^ ivith Ltddilional 
rnEargrmi'ril am I shatlmi'ing of llie lake. With 
elecreasing deplfi of water alongshore, vegetation 
estahhshi'S itself in the shalloM' water and the 
shore line In •comes marshy. 'J'hrn vegetation es- 
Itinls lake^vard grjtliially jis a floating mal, ivhith 
e%'entna1Iy eaptnres I he entire surlaee uf the hiUc\ 
filliug the Fnisin ainl trims ton siitig wluit ^vas a l.ike 
into ii peat Iwig. This pri^'e^s is oceurritig in aU 
!mafshy-shiiri'<l, s(>fl-lHi(tonied lakes. 

WWh opnstroetifjn ^>f drainage ditclii?s, lake 
destniction goes on e\eri natre rapidly, for the 
■fcVater uliieh ffitTnerly finind ils w:iy intij the 
gmnnr], \n adil the store u[inn which lakes 
dep-iid fnr (lieir supply, now fltjws off at (he 
MirfiiCt.' and gfonnii-w;il it level is depres^aTl. This 
InwtTing of gronnd-waliT Itvel inxay lie sufficient 
to shal!4nv (be lake to an extiait that vegetal ion 
bw^imes establJNheil and c-aiises its extinctitm. 
This has Ih-i^ei flw history of many of nnr smaller, 
shallower litkes after thi^ initiation drainiigo 
prob'd!’- ^^oe year nflen licing Siilfident to trans- 


fnnrn a lake into a marsh. In extreme cases, the 
grout] d-water level may lie depressc'tl so greatly 
tlial tfie Like diijap|3eafs completely iuid cultiva¬ 
tion of its former hot tom becomes q pissibility. 

Even limited shallowing of Likes destroys much 
of their altraetlvenesw, espeeially of [litvse where 
depth akingshorc increaiitJS gradnally. In such 
casiL't, it deerciiM their area grcratly. in fiddition 
lE^ expoj4ing the Iwjtlom, criTatine m,rrsh condi¬ 
tions, and deslroying llu' bathing Waclu-s. Tficsc 
rciMlts are especially detrimcEital wlure resort 
piiNsihilitirs Inrneih much of the basis for the 
regional ccoiuimy. In \nch areas, it is liardly possi^ 
ble that any locid kmefits Ie> lie dcri^xd from 
drainage ean iiJis(?l the iiiifrirtiinale clii-cls upon 
lake levels, the rlestruction tif the lireedlng places 
for liirds, and the ert [Ltion of imfavonilile condi- 
tiOEis for other wild fifi,, iKith plant and aniiinJ. 

Mlu ii lake levels fall oh)itctioriahly. it is often 
possible to rcstoro them, at hast temporarily, 
either by diverdciii of ,stjrcam ilinv or by pumping 
water fmm artedaii wells Into bkes, the levels 
of whEch it is dt^fred to niise. tliongfi tlie eco¬ 
nomic soundneivs of cither of tht-sc two prE>^ 
eednrcs may Iw open to qof-ition. Fhe siX'Ond of 
tIu'So two nit'ihcdj I ills lieeii nsecl for restoring 
the level of Lake Nfinaeiotika, west of Mirme^ 
sipjtis, dnrinir dry yi .irs, wluui a con-siderahle 
iFivestmeiil in smnmer mnl alt-vi .ir hrhmes was 
ihrcatetu^l by c?(fK>st]re of Ihe lake iHittom and 
mnrsh growths in the shalkwv %^■atl■^ alcmgsliore, 
rnfortunatc^p however, this pumping caiiscd 
many wvlls in the surroEmdang an^a to gtj drv^ 
whieh Wf>rked a harddaip on users of thi ir water! 

When lake level falls to t|ie extent that a mjirsh 
results, it is |MP,siipbk% if groiind-watcr level has 
not lowiTcc] too greally, to restore a lake 
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XflSCELLANEOUS USES OF INLAND WATEBS 


hy deepening its Ijeisiii sufficiently sn tlliit 
ag;iin siiiincls in ihe dcpressliin4 Tliis! hits been 
done in Mini;esfcpolis for several small Midi 
as the Liike of the hies, Nokomb, stud 
in the ptibKv p^rk system, but it fs tmieh too 
expensive to be a general renietly. Tlicse steps, 
it svill lie tinted, tuive been mude necessary in 
considerable part bv poorly conceived atlivJtics 
of rnan, SLipplcmented to sume extent by an ao 
ciimulaltHl deficiency in preiipitatioii. 

A fon and II tx [^^'e oJF Inland WuMSr The varied 
iF'alnes and potenlhUitics of inland vvaters under 
intelligent use are ohviotis. It is further apparent 
that, where ihev arc used unwisely^ TcstiUs may 
be ver)'unfortunate, Thercforc+ such change as is 
contemplulcd as a means nf irnpro^"ing our in¬ 
land waters shnnld l)c ct>ii!dderccl nni oidy with 
respect to its directs hut to fls indireet eDfccls 


as wclL The variouj? aspects of river improvemciil 
slunild, llieii, be considered as parts of a related 
whole and, in turn, as a portion of a still larger 
patleni enibraeiiig the total of hitman use of an 
area. Intelligent pSaiiuiiig for desirable use of 
inland waters, therefore, must l>e based on more 
than supi^rficial mformation. The hisEnry of the 
past dem(>nstrLitcs this to be a fact, though in 
Sisme of (he so-called ^^planiiing." aiid purtieuliu’ly 
in that of Jntereslt^ gmups. either maiorities or 
Tninorilie^ w'Lsliing to establish stjmc social or 
economic theory% or sectuv unfair personal ad¬ 
vantage, ihe (cachings nf experience have been 
disregarded. Such In^tig the case, the future im- 
daiibtrdly hohls unpleasant sttrprises in store 
W'hich might have U-rti avoided if more malurp 
ctTiisideratioii and good judgmeiil had been exer- 
m tin: past. 


QUESTIONS AND EXERCISES 


L Nanic the priix'ipal miscellaneous uses nf nor 
fivers and lakes, \Vhich unc* of this list arc tin? 
tttOfe ]ni|x»rtimt? 

2. What are tiie ^ anoutf types af Bsliing in our in¬ 
land waters? ^V1livl^ one of tht^se is of relatively 
little in^portarae in this ctjiitilry bvit vdy' im- 
ptalant in easlrFU Asia? Why? 
lu what fmms oF itie wutki cut? Eiiiand waters 
used in an irnpjrfanl way ns the? Ini'alioii nf ltr»bi* 
la E Lons for fixating populalioTWi? Win ? \^Tiy not 
used to such asi extent in most p,wN nf ihn 
UiiiEcd Stales? 

■1. \Miiit various uses do (la? canals of iho Nether- 
hnicis serve? 

S. Wliat arc the diflercnt mTt?atinnjll uses uf out 
inland WahrlTS? Why di riveni and lalse:^ offrn- 
gretiter opp»rlutilEy for rccrcatkinaJ use in gla- 
eialc^d arokis liian in ihe 

B. Report an the te-^irt industry at Lake Tahew. 

t. Discuss tlic dcvelopinont nf report possihilfBe^s 
in tire Di^EroSl area and CIs basis. V\1iy has 
Iwen a rcLitlvelv nst't-nt dcvclupmenil? 

M. U'hy nre the rocimit Fouul values of ike Lke** 
Eilid nvvn loeally uf great rektSve as well or ae- 
t Liid impofLuree hi ihc 4 ‘Utovcr £irea£ of the Like 
Stak^? 

9. iXSfiJs^ the impnrtauDe of llie reMijE hnsincss in 
MieliE^au^ WiskThnsiu^ and New' England- In 
wlurl olher slates is llits fndusliy highly dcvel- 
opt'd? 

ID. \Msiit sEeps slioiild be takiifl to prew^rse the rcit- 
tiral advanlnge^; of uiir iiihnid vi'atera us rtH-rea- 
lionul as$et^? 

n, ^Vhy is it dcaimhle to consider rher in^povc- 


inents for various ii5« as a group rather than to 
nllaek El»e pf^>blvtns r?f rti er use singly? 

12. What are tlje ohjiH tuea of the llcxsvef Dsm 
privjeit? timv does this proji'cl illusbmEe a de¬ 
sirable priK-edure in river imprcn ecnenE? 

1^1. ^Miat is a fltxid? WIiaE vatisei Soods? Why is (E 
inipiusihle ftjr itiiiti ki |m vi!nl floi>d5? 

Id. \Miy is river rise geTreraHy graduiil in normal 
EtMDiJs of large rivers? h it ever rapid in Hvcr.'i 
and, if so, under whal eondSlfotlS? liw din's coii- 
atruetfon of IcVeeS a licet the ehiiraeter of floiids? 

la, effiet du Juanas aetivities liLivc ou fliMkb? 

SV'liat ore tJkc??ip aL-flvitiCS wliieli affect floods? 
WhuE cHoet do thry pruduLa^? Why? 

IB. Discuss llnod damage in ri'Spci't In characier and 
nmonnL \\"hieli ia im^rc serious, llic direct or the 
fEicJireet dsLfiiage? \Miy? 

17. Do nil rivers flood badly? \\Tiy? In vrhai p-itts 
of the Unili^ States are fkw>di muri eomtnnn 
and disiistrues in their effects? Wliy? 

IS. ^\1]at is tiieaiit by '"fliHud cxjntml"? 

19. IVliiil two general int'tbods of flr'M>d cnniTol arc 
avoJhkhlc? \\1iat k Elie fimdaitutUal difference 
fn^tiveni the Iwn inethcsds? 

Sta tc the iwthcal^f of <‘onlrolling floods suggi-^led 
by enginei^rs. To wliat extent are such nielliials 
de!iLrah1e? 

21. State the mt'Eliods of ffiMHi cnnlml auggcstid hy 
those who are nuE engineers. \Msy are lltese de- 
sEmhie, quite 4ipArt fruio their effevE on BtkmIs? 

22. Wfiat typ'5 of Lmd need draindge? \Mk9il are the 
porposi-s of arEifirial drainage? 

23. SlaEe the iLtlfavorahie effevts of artifieliJll drain¬ 
age. 
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2^. Disnws lli^ nl iirLiGL'ial dininjigi^ 

nx-biriattnin, including the cfTccU cif sui li driiin- 
ugv in FlniisL, Msssissippl, *md 

25 . Wliiit is n lute? WhiH is tlw.^ difFnfL-iict- Ix'twefln 
ii tiiiiirsh and a lakv? tictvvnt<n n swamp iUid a 
mEuslk? 

26, Whal iiiiUiml agL-ni.lL^» iifsersitt' In dnstroy iak^? 
Haw do thoy tJperatc md what piTix’ts da tlmy 
prodiic-T? Why do hkw ti-nd tn betomH Ljjr^r 
and sKiilhi^vor with ttii! pas^iigc o\ tijne? 


27 r Ht»w thws ^krtififJAl drainage ftlfccl lnJce sid- 
viTBcly? 

2 Br It LlL? levek iMx-tunc depressed, hmv may they 
Ijc restored? \^'lly k this eeonomkicdly impissE* 
bte on a Luge sesde? 

29. Iti whftl u/L-iis is die lowering iii lake 

levels pirtknliuly ser|joi:u? Why? 

.30. W'liaE pn>cediire is neeesKar^' if we are lo relaiii 
nur lutes at their pr^int lewcLi^ and in their 
present eimditlon? 
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Chapter Twenty-Two 

SURFACE FEATURES; LOWLANDS 


Snhdtvi^iom of Land Forou. Maii^s 
are not only Lsy thi? surface 

features ol hw immediiite surTouiidiiigs^ but by 
cl adjuut'iit areas as welL Tbe Eirs"t limit 
LieicI use stisd lof^al circllljilioti; tlie i-eoGmi affect 
auccssibilit)' and the [xjsdliility of gainEul ex¬ 
change with otliLT regions^ either near by or iar 
away* It is. thefelore, not sufficient to consider 
local conditions only in a comprcljeiiave cvaluu- 
Hon of iireiil c opportunity us inlluentxtd hy topog* 
raphy. 

Two rniijor ola^ises of land foniis may Ise recog¬ 
nized: lowtiinds and highlands. Hlie former ore 
normally plains areas ^ the laiier may be cilbcr 
plateaus or innuntEitris, dependctit on ihck ^last 
geological history. These designatinns^ "'high¬ 
land" iiTsd '*lo\v]nndp*' are comparative terms lilte 
“large** and **small+^ ‘^lalP and short, rich 
and *‘pot>if^"’ for they reicr to rt^lative as vvcll ^>^s■ 
actual ele\7itioin Thus a low highland may 
higher than an immediately adjacent lowland, 
yet be (»f lower elevatioii than a high plaiii 
assi>ciaLed with a major mounlain iipliFl. The 
cssenHal facts to lie kept in mind are that all 
lowlands are of relatively slight hx-'id relief and 
ot hiwer elevation than the liighlands which 
adjoin them, hut that there is no arbitrary lower 
clevutioii for highlands aiid^ similarly, no definite 
uppt^r ch'V.iliini for plains areas. 

Clatise/S und Chrjr£rctcr?,sfto of Ltpu-hnirtv. Low¬ 
lands may be siihtUvided into the fotloiiriTig, not 
ulw;ivs miUually eKclusive. tvpcs nf pliiin^: (1) 
ciro^istah (2) alluvial. (3) gladah V^) lacustrine^ 
and (5) degradalipnaL This clu^sification is 
based on the origin of such surface features as 
|tH.al relief^ soils, draUmge. and olhcr environ¬ 
mental sL'.pt^is which affeet oppprluuiiy. In the 
first four of tlvE'Si:' tyiTcs of plains, the surhiee 
features result largely fron^ cDiistmctioimL in the 


last, principally from destrucllonah processes. 
All five, however, have c<immon chameteristics 
which jiLslify their Inclusion under the majEjr 
lEubdivision, lowlaitds. All, for example, are arc;l£ 
of relatively slight relief, that is. surface irregu¬ 
larity is not great This fav'ors agricultural use 
of the land and iiitenia] £?ommuincation. In all 
rivers tciiid to Bovv' sluggishly, m-aldng them more 
sAiitcd for use in navigation than for pmver de¬ 
velopment except occasionally in gludal plains, 
where drainage is iminatiire. All llkc^v'iK; lack 
marked surface differences over relatively brge 
arcM. These are features facilitating exchange ol 
goods und idcLis and making for progress. 

That lowhunis are attractive to man and that 
they offer opportimity is indicated by the fact 
tliat such a large fraction of the world's inhabi¬ 
tants Mvv$ in plains areas. In the United States, 
for f-vamplc, it is estimated that approximately 
90 piT cent of tlio totaJ population occupy areas 
of such slight elevation and relief that they miiy 
he elassifiiil us plains. This dei^ity of population 
in Itjwland areas is much too great to be purely 
Xiteklentah especially in view of the fact tlmt com 
ccntratlOES in pluii^s ureas is simlLarly marked for 
all parts of the earth*s land surface, flighbnds 
the world over, by cuiUrastH are cominonly occu- 
pil'd by sparser and weaker popukitii>iw, gen¬ 
erally forLi;d Into these k-ss dcsirsbk areas by 
stronger grEnips, which displace them ui tlic more 
promlsitjg phiins. 'riius. In India, tlic Bliils and 
Cotids cxvupy tile hilly, p^MPrly watered, south- 
central l>eccani in China, the aborigines live ill 
the south west vni prcuTiiOes, in the rough co^uilry 
south of the Yangtze. In the United Stales, we 
have similarly dispossessed the Indum, Forcing 
him hy stages into the relatively levs dcsirahle, 
in cmisidt rable puli, liighlaud areas, with passage 
of the better plains into white o\\Tiership* 



FOFLE^JXEO 


Fn::. ITT. .V pcirtion ftl tlir Coh^mI Pkiin, ftiiiirifd by ihv EdisEi!! River and tlii IrihutELtie^, alHml 

25 iniU^v IuIf!invest nd Chjirtt’ston, Snetli Cariplimi. Flevaliini cS jHiiljt arc SnllifK ' itahLral drikiTUl^r is pmiT. 

\LMrly 51) [HT Lvnt oE (lie ikfciL \i fcli iHiil 44|]ipnhXilTMEeh' 75 114 T cmtiE in ferevE, .•tWamp and upland 

Eypi'S. TheMC art- iypEcal t^Hidilirins fnr ihi* neter marj^fn of the eoavtaJ plain bordaring the Atknlie Seabooird, 

( B^kVi'man Quadrangle^ Seulh Cat'^jlina, L7 5. Gefil^^icrjil 
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SURFACE FEATURES: LOWLANDS 


Cocxtal rhiim. A coa_%tal pinih a.ineii s\'hich 
has bffpn ;idth'd to the land of %vliit’ll it L? 
today a part largely by exposure of Fontier of^eil^l 
bottom. IrnoiL-disilely tilf^lsurAv b^»rderiug Hie 
Atlantic and Gulf coasts of I ho Ufciited Statos, 
and other conthientill margins as well the ^^Liter 
is relatively shallow mer what is fcsiowu as tlie 
""continental shelf." If (his |W5rtion of the ocean 
iHittom were uplillcd as much as 600 feel:, or 
the otTail surface were cU^>tt.^ssed l>y an oqiial 
amount^ the cxjntiia'iitat shelf Vriiiild lH"Coine dry 
land. In past geologic^al time such an elevation 
of the ocean Ixittom occurred along our eastern 
sealMKird, (om’ting what is known as the "Allantie 
and Gulf DjastuI Plain. * Prior to this uphlt, the 
old seacoast extended southerly from New York 
City thremgh the sites of Trenton, Philadelphia, 
Baltimore, Washington, Hichtnond, Raleigh, Cln* 
lumbiaH AiigTista, Macon, and Mnnlgomery. Then 
the cfXcst line s^vmng to the north to form a great 
embiiyment into ^vhich the Mississippi River 
diseluirged near its present jundion with the 
Ohio, from which point the tri'^ud of the coast 
was sontJiwesterly to ihc^ Mexican Iwsuod-iry and 
Ijcvond. The area wliich lies licRvet'ii this old 
coast line and that of today is the Allarilic and 
Gulf Coastal Plain. 

Tliis plain is of slight elevation m most jMir« 
Hons; cs'cn on its inner margin, where uplift has 
Iwn greatest, elevations are seldom as much as 
tKX) Near the ciaast, in Florida, much of the 


land is only a few feet above s«i Irveb On its 
outer inargni, liordering llu^ OLVati. tlie land is flat 
aiid swamps are comnion, soine, such as the Ever^ 
glades ill southL-m Pkniila, the Great Dismal in 
Virginia and North Carolina, and the Okefeno' 
kee in southem Georgia and northeni Florida, 
iHiing of great cxient. Further, local subsidence 
subsequent to uplift has cau,scd drow ning of some 
land previously near sea level, and emb^iynnenl 
of certiun of the rivers such as the- PoEtimac and 
Jiimes in Mrginia- On its inner |n3l^g^^l, where 
elevations arc greater, the country is gently roll¬ 
ing, or it may even be distinctly hilly, but, though 
slopes may lie sleitp, lulls arc not high, for eleva' 
lion is not gfcsit, ,wddn'm as much as eiifj fecL 
These arc common surface features of uU such 
pliUISS. 

Tlie ijnirface of the coastal plaJu, underlain 
cvcrvwdiere at dighl depth by unconsoUdated or 
but slightly toEisulidatcd r^^ok* continues seaward 
with no great tirciik into the present-day couti- 
uciiEal shelf. Q%'cr the .submerged Surface of this 
shelf, ccwirso malcrijiL ctPiitribiiled by rivers and 
wave action, is spread to obliterate inequalities 
of llie ocean bottoiii; must of the clay is tlnjppcd 
in deeper at^T, fardier from the shore. Thus, 
except iu ?^hcllcred bays wlkcrc some of the finer 
nuitcrial may lie deposited or in localities where 
marine fmns of life miiv leave ciilearefiiii or 
limey rcmaiiiSr (he dcimii Imtlnm iiiimediiitely 
oEshorc tciuls to Ih‘ sLindy. For this rpiistm. soils 



Kifi, 178. Ilillv Lnpography <if the inner margin the V,it\i Oaistal f'lain in lin> Gull EmbalTilii'iil 
regain of we^ltTii" Kciitink^-. .Soik nre tiun fm ih*- sliijx^, Emi dun tii tempi agricullujid uie. There- 

hire they re^iiin in iurcbl. Aleiij^ tlic rriLiikidf til this vieW', soils not inure (tian 6 inches tUkk^ tlie rnao- 
tud 15 ialn\ rDtk. Undrlf Sufh i-ondiliuns^ agrit-ulliire, ennfined Id SllUllI tracU af lei el laud in di 
and .illnig Atrtsuna^ is limited and reliims are jXK’ir. 
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of pUu'hS. foriOLHil by exposure of format 

txxMn Iwttmn, ure t-oinmoiilv aiu! pixstr 

III the Atkiihc mid Gulf Coustjl Pluiu. ii» ex¬ 
ception 10 Hiis rtiie h ulfomicU its Lmited arvMii: 
siucli u-s that aroiiTid Scliuii, AlaliuiTUi, where tlie 
orii^iTiLil Skills^ today LirEjtily Teiiioveti by crosioEi, 
vevre torroed hy disinh-prution oE iTiipure lime¬ 
stone and ufidor a j^iL'islund covor* 

Stnatns slo||;[;^i.'il^ly over the flat surface 
of coastal pbitij. Tlierefore the W^tu- fivers are 
inriuimoiiily navigable, though not well SMtled fiFr 
devThiplUiiUlt of power. This is particulaily true 
wluTe drxui^niing tm,s embayed and thU^ alfect 
thefr lou'er courses. This enlbayuient ^vas of gn^at 
jmpart^incc! to the early settlers of Tidewater 
\'1rginiu, since it euiiblet] the siiull ships of that 
period to tie up at tlie planhilkio docks to take 
eji and discharge tatgo. Today* these same wide 
rivers and the great s^eanips interfere wiih com- 
trioi^icatiau by land, both Ejv road and ruiL There¬ 
fore rivers still continne to fniLCtion as higlovays 
to a much greater extent than in most parts of 
the Utntcd States. Ihuvever, despite their sing- 
gish How* the shallow valleys stfi^aiuii has'e cut iire 
tile nio-st marke<! surface iiregnlaritSes of t^oastul 
plains. 


Bt^can-te of die geiieTally S4mdy together 

with a seriiius soil-erosum prnhkm in the hillier 
areas of greatrr elevation, coustal pUiins, even 
a favorahle cliinate^ gi'iierally rank lo^v in 
iigrietaltiiral desirahilily. Foresample, thfmgh the 
Allan lie Coastal Plaiu \vas nne s>f the areas nt 
earliest agricidlurial sctlletnrfit in the UiiitiMl 
States, there is frecpiendy little to iuLlii-ah- that 
hkct today, for a large fmeljiin of I he lorrnerly 
eeltit at^Hl area limg ago K^viThnl tn hiri^st, and 
nidy slight agiifnllnral U'ii^ of ihe land is evident 
at pn^si'nt in many areas formerly nmU'r eullb 
v.Lt Lon. 

I’hongh ctjashLl pkitis in all parts of the wcjrld 
are similar in lix'atk>ii wLlh refertuieu to the ocean. 
tLKpEigmphy, and drainage, they arc not alike iti 
many fiiTidamr uiUil reS|K'Cls, for they differ in 
awssihility^ climate, soil types* and io stage of 
^levtlopmcnl. lids causes great variatkni in 
density of popniation nnd io kifal and degrt'C 
<jf cc'iVEsoioic aetivity* In many coastal plains, 
agriculture is locally imporUuit and ciFtrn this 
rlnminant Checopatjoii, but this is far from Ireiog 
universally true. Occiisionally, in less developed 
areas, man nuiy rle^ieiid on Inrest industries nr 
even nti Eiiintlng ami nnmadie gni/ing, as do the 



Fir:, t+fl- Sjtidv si>ib, clEnuUe, and mi>ii^apliv fai tir markei luid tmrk c^rditiin^ in limiter! pnrlians cjf 
the Mliinlie Dia^tal Plain, w!ii?re fsLcilitLes un rniarkelingihetToparcavaiLidile. Iti this vi™ ici Vnrhilk t^mty, 
where t-fPindithuis ihe erup ln'ing li^U^+‘^leU iv '&pFli4i'il. >1 Ouirti'^y i*! the Norfolk Ad^er- 

tiding Betiird. J 
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Fk, iso. Topz Tiliil l]oust^ m lliu biSty Inner portion of the Gulf CoftstiJ Plain of MtrCraelten County, 
Kriituiky^ is hpkiil of niiiuv Eii tlit iMM^niT prts of tlu; artn. Of log i.nis‘(Irtiolion. witb rcN^f of 
liai Ill-split sluiiglpjJ, I bough occ*ipit'tl, iti diliipicLiteif ftppi'aninuf migbl su^es-t &hund<inment. 

; An “ilog tri>E" lug uti ihv InniT nuirgin of the Cuaslai PKiin. Marshal I Couiit>'+ 

ueiiiitt] KeiiJurki'- It uoiivisli of fwo riti^iiuate log luuises ijudur \i eoliuuuti nW of bai^d-splil shiiiglf*. A 
Hoorrd pas,H:tgiui'iiy bf'twt'eo Ihom, the '"dog Ifntr fi nils use for various housdicild piir].wses. Tlik is a rather 
LTimiiiDti type'uf tug liHiiise in many parb of the Sonlh. 


XvTitsi, •a Uo liilinhit the frtvx'ii pliiini^ of inirlh- 
s^x^stom Siljeriii. Aguin^ a favored location with 
1‘1'foreitt'C to the sea lliuI to iniirkets irniy 

to huprirlLiTit 'C’tHUimerLdal nind iTifhi-strial dtv 
% ulopitU'iit+ a dense popiilation^ and a high dogrifu 
of nrliotn::catjini. I'hns several tyi^-s of cuiistal 
plains mi^ht lie nxiogni/^^cl but, Ijecau^e pracliftil 
ocjtisitkTLitiotis prevent extended cunsideratioii of 
the varied pissihiHlies, discussion 'AiW fie limited 
to a statement of some txmditiniis tn the At hurtle 
jind CtiU Coastnl Plain, to u bieb prior references 
have liecn matle. 

In ihLs pLirticnlar coastal plauu luml^ering and 


other forest ii^dnstriesp itre still important^ ImHH on 
the iiphifitls aiw! in the srwampsi often they are 
locally the major t'COiiofnic aclivitii^. This rcgtoti 
Ills a a]lo\'cr-Liiid prohlrm wjtnpaTidile in seri^ 
ousness In that of deforested nrcu-'t in the North, 
for lu-re. abio. profitable ngneiitlnral use of the 
land does not ueecs&irily follmv htmljeriTigtjpcra- 
tions, Frerpiently, fndt'Cf.h tree crops are the only 
ones wliteh can Ire |jro%%Ti to ads LintLipe, though 
tfiis is a hnv-return tise nf the hind. In certain poT- 
tions^ where iiccess to market-S. plus favorable soil 
and cliTosite perm it, a garden type of agriculture 
mav' l>e profit,Lb|cT bif example, in the Norfoll; 























Fir., ISl. Top; Alluviiil pliiih af n smull atmiiii, Ifii. Litlli? Rivtr, in nninil Loulslimn. (AftPT Pcttlat* 
Qiiii(]r44iig1e^ U. iS. Ct^tugiejl ) 

Biitlnm: Atl^UHll plnb] of thv. RIvl^ m ^uaLbi-iul^TD Laiii»iiuiu. {AfUt ilKt^ 

rniiglc, (J. 5. GLiilugittil Suncy.) 
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region of Virginia and the tobftt>pogrowiTig 
of both ^ irginiLJi and tlic CLirolinas. Similarly, ihe 
prcHilictino of subtropical crops and fruits lie- 
cotiics impurtaiil in Florida, but only a small 
fraction of the available acreage can be used 
profitably for these purposes. In lirtiiili'd areas, 
also, in Florida and along the Gulf Ct^ast, mild 
winters have made possible the development of 
an imjXJftaifct winter rcairt business. In most p^trts 
of this coastal plain, howev^cr, absf:nce of oppnr- 
t unity coiithlMites to perpcluaEc poor living eon- 
diiiotis, this part of the South being a home of the 
"'poor whiie^ and the "cmcAer.'* 

The Atlantic and Gulf CoasliJ Plain is not 
highly urbanized,, the few cities of any size, 
locat^ at sealfli^trd, serving priiixarily as outlets 
for tlir interior. Tlitiiigb sl ajv4irt5, thi'Se cittes arc 
commonly hiuidicapped by prior and sh 4 dlow har- 
U^rs, plus the fact that they are often not ou main, 
lint spur mil lines. Camsc^tiucntlyt few are large, 
unless important resvart ceiitertf such as Miami, 
Florida, er some with good harbors imd affording 
the only effective outlet for sooie product such 
as coal like Norfolk, Mrginia, Thus, from Nor- 
folb to Jacksotiville, on the Atlantic coa^t, there 
are n<^ urban Centers uith popululions in ex^.'t ss 
of IflOiXHl. Similarlyp there is none of lOtinn<J 
or more inhabit/mts betwetni Tampa an<I New 

OrleanSr 

Aihivial hi a normal river valley llic 

stream course L l'><iTdercd by flat lnutl subject to 
irmndation at higli-wLiter or Hiiod stages* Tliis 
fl.it lan<l subject to pi rfodlc overflow, is kiiowTi as 
an ''allusial pUun^'j remnants of old nlluv-ial plLUiLS, 
at higher levels, arc kinmTi as ''river terrattfs."" 
Plains of this type are narrow along small streams^ 
but those which Vairder the lower courses of the 
Mississippi the Nile. ;md other large rivtTs may 
be scv^cnil miles in width* In all cases they are 
formed by river actiom being widened by literal 
cutting where the river swings ng^l^l^st the valley 
wllII; aggraded cir built up vertically by deposi¬ 
tion during flood stages: and lengtlieiied by delta 
building if the river dischorgtjs into some body 
of Wilier. Some of these deltaic deposits, such as 
those of the rric^ged delta nf the Rhine, Meuse, 
and Schi-ldt rivers fn the Ketherljinds, and of the 
great compiund delta of the North China Plain, 
are of c-nnsidcrablc areal csliMit and snp|mrt large 
populations, A corresponding df'pjsit on land is 
kuowai Qs an "alluvial fan.'* If such fans, formed 
at the base of steep slopes, particularly in dry 


areas, .uc numerous aud coalesce, they ptoduco 
an extensive deposit of alhivld iiiaterial ksuuvn 
as a '"piedmont alluvial plain," because of its loca- 
lioiir An example of saich a plain is allordud by 
the \allcy of California, betwccti the Coast 
ranges and the Sierras. In this valley, filled by 
wash fTom the mountains which l}orclcr it on the 
east and west, the Siicfiuornto and S:in Joaquin 
rivers have built alluvial plains, in pLces of con¬ 
siderable areal e^ttent, from reworked material of 
the bill 5 . l’he,se plains have been meritiuiivd 
eartier,^ in Chap. XIX, ill connection with dis- 
eussion of tlic Central ^\llley projirct. Where allu¬ 
vial pliius border streains w^hich cruss 3 coaittal 
plain, the trend of the alluvial deposits is normally 
ut right angles to that of the “belterr soils formed 
from the uplifted or exposed marine setlitneuEs. 

The siirfaC'c of an alluvial plain slopes gently 
away frt^im the natural Icvtjc. built by greater dep¬ 
osition u'herc overflow Ix^gitis, and thus lueated 
near the river, tovi'sird the valley walls, bordering 
uhuh swamps lire of common occurreut'o. Re¬ 
lief is slight, the only surfuttr irregulnrities be¬ 
ing depressions left by natural rcctificatimi or 
strafghlcuing of the stream arnrscr, and kirdering 
crescentic ridges^ old natural levees, Ui a narni^v 
Ixdt paralleling the river, and on the srattered 
remnants of old natural levees, soils lend to Ih^ 
sandy, such coarse material Ijeing droppi'd uvaf 
the point nf ovx^liow. Farther from the stream, 
nnd especially near iIk- valley walls, thv soils 
Lire finer in iesture and Lximinoiily eliys. which 
setlh- from suspeii5k>M slowly. Exet^pt wlurc oh!, 
badly leached, and highly OKidizi.’id, ifflils ol allu¬ 
vial plains of tltci liirger rivt^rs aft? inrOTilonly not 
only flue textured and thick, but fertile as well- 
This is liceatise their parent luatwial is largely 
topsf?il, high ill orgsmie content, derisaxi from 
variotis sources, and nnt subject to erosion. The 
word “valley'^ connotex fertility liecaiisi- of thesi 
facts, for alluvial plains arc associated with val¬ 
leys like that of the Nile, one ol the garden spots 
of the ancient wtirltl where Western dxiKzations 
had I heir lueginnlngs. The older alluvial deposiis 
such as stimu iu the ludo-Cangetic Depression 
of iiOTthem India, and of the Po Plain in northern 
Jtalv, arc, however^ much less desirable for agri¬ 
cultural use. 

As a result of topography, drainage, b<rtli 
nat^iral and arttficiah is away from the rivers 
toward the swLiTOp,s near ilic valley walls and, 
froiTL diere, roughly parallel to the si ream i.\niTSv. 




flC. Tflp: Living mndllinnfi. Tindriiined altiivlj! pluiil ssf tV Hivl't, 

Muidte: Ck-ilfii 3 g cmtl house* set oti pinst* un u Jlulor^il Ii-vit, uiicif^iiu'il jiHuvbjl pliiu ihf the \!issi-wipti^ 

- II 

/Ii>|fi3i7i; SvIkmjIIpOuSc si!t nil pihts to mViiIeS iLiUniirt.% Undrkirutl alluvfsil plain of thtj Mississippi Ht^ef 

SL‘}niol fi In session in August ^ siisce roiwls tuu- iiudur wntvx Iji the spring. 
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until dowixstream junction wiih the river bectfjmes 
poSNihlc. Subject tiJ danger of pcrimlic inuiida- 
tiout unless tifjdcr levee, siicb plains are frc- 
qneiilly too wet uhcti uucltbiiiieti to tw U44ed 
cfTcctively f<*r agrieulture, even mi iIsl- sandier^ 
higher natuinl levees which afford the only feaisi- 
ble^ sites for occiipotion. Tbereforo much of their 
surface, particularly in the swimips,^ remains in 
foresh Where iindrainedp oppirttiusty is limited, 
miliaria is often prevalent, iM:ipiilation is sj^Lirse* 
and living conditions are p^or, Tlie great river 
Sl^'aInps of ihest-Hilheni Unitet! States still rtftnaiii 
One of the wildest parts of onr cc)niitrv% and one 
of the few places where predatory' animals still 
ejtist hi consfdcrahle nuiiibers. ^Vith protection 
from ovcHloWp henvever, thcailnvial plains of our 
larger rivers pass into profitaide agricisltural use 
in those sircas where climate is favorable, oFtctl at 
very small crjsls for redoinatjon. TIk^vi? over- 
flow'ed arrMS comprise the hulk of onr piteritud 
agricultural bud capahle of profitahic rL-clama- 
tion by drmiuige^. if need for additional hiinl for 
production shocild arise. 

Refcire protection fr«^m danger of periodie 
overflow, areas wilder settleim.'^at lend to he 
linear in form and conBiiiHi to the natural levees 
along present strt!;«u courses, wilh scattered oo 
cupatiou of similar sandy ridgi'S clseivhere. Tius 
pattern of distriljutioni is especially rnatked in the 
l>fiwer NJississippi Valley^ whifrc the first settle¬ 


ment occiim-d at a very early date, uith rivers 
the liighways. In this iirea^ f^inns Ircait on the 
river and extend b^ick in Jo the? swamps, v^jlh the 
pre 54 *nt-day main highway located fni the uatuml 
levee, parnllcling the river. Subsequent to dniiii- 
age, iliis [wculiiir pattern of occapatioii may be 
absent PKcepi as an inheriiajice from the past in 
the ureas of ^shoC-Struig"' farms to which reference 
has Ix^n rn4idc+ 

All idhiviul plains MC simibr in ori^n, topog¬ 
raphy* drainage and, to a Icisser extent* in soitss 
but they differ from one aifhthcr in their vegeta¬ 
tion etjvcr Ix'Canse of variation in cltuialc* and 
they vary correspnidingly in potentialities and 
nsc* In general, they are desiridslc iire.i5, vvilh 
agrioilture the major ctHJiioinic activity. In the 
pLiFt, .some Were the locations of the earlivst of 
dviliKutiOnS; today, such pbiins support some of 
the worlds densest populations, for example, 
those of Churn and India. Within the perEtxl of 
his[orv% at least, tike most favorotl alluvial plains, 
like those of the >;ile, Tigris and Euphrates, 
Qiiiiges^ and YangtKe, have been foci of attrue- 
tioTi, templing invasion by less fortunately loc^ited 
ptipnlalkHis* 

Cities hwaied on alluvial plains subject to over- 
ftnv aie faced by ct-rtain prohlenis, difficult of 
solulirio. Danger of flotid is always present If 
only in part oti die plainp with the better rCvSf- 
dence sections on the upluud, heavw grades bc^ 



Fli:. Ifiil, Allaviid plain i^f the Misfiisrappi Ri^’cr iindrr It'V'ee. Only :l few' milv,^ fmon llie wntlni-intsi 
liTfa Jilufcwn in Fig. Iftl All tlw knd ii^ in pedyL'tkJII, w-ilh ^.intoll die majur ea-di Vtup. 
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luetiii the two pnrts of tk? city aJO inevitable, 
and danger of inundation still c^mfrunts the busi¬ 
ness ;irul ptflirer resitleritial arciis wheiicver river 
levels rise above those of the streets. During 
fltw^l stages^ water supply is often ptslhitfd; it h 
difBcult to dis[X)sc of ^wage; and burial of the 
dead as prEicticed elsewhere is impossible. At 
all times., satisfactory fouticlatinns Foro|£L-e build¬ 
ings LiTid other heavy construction are dilftciiU to 
secure in the Inosc^ vvater-filled alhiv^ium. River 
at lack on the city site is rontiimous and so 
damaging at higb-vvAer slagi'^ that arliGeUi pren 
teclitm of the shore line is necessLuy to preveiit 
caving of the river bataks and property lo-sS- Fur¬ 
ther, all great meandering rivers^ such as the 
Mississippi, are subject to chaixges of course which 
may leave a city, formerly on the river, srune 
disnince fnun Ruj main stream* Tliis eliminates 
bencliLs which may atcnie imm being located 
Oil a jiavigLilplo WHlerway and necessitates possi¬ 
ble constRxetinn and alunys maintenance xif arti- 
fieinl cniLiieetion %vith the river channel unless use 
of the river is M* Inr losL Thimgh all these prublelus 
can be met and solved more t]r less effectEvelvp 
they nm-rthcles^i cunistitute a haudieap to ddes 
loc-ated on ulhiv'ial plains. 

Plains. During cuniparafively retTUt 
geological time, the Fieisloccne period^ north¬ 
western Eurcijw and northeastern Nortli ATueriCLk 
w^ere es^verctl to great dcpilis hy ice moving out- 
ard frxjm centers of dispersal in the north. {See 
Appirpxdix, Fig* -IfiO.) As ttu-su ice slu^els ad- 
vaiicedt they t“arried with them rock material 
scuiircd and plucked from arx^as overridden by 
the continenlal gLicicrs* material w hicb was de- 
pHiKited with melting of the ice sheCl-S and retreat 
of their fronts. Lt^wtuiid regions veneered by 
such deposits^ hfce those of the birger piwtion of 
tile Lake Stales, arc know'ii as “gkicial plains.* 
Tikpigraphy, soils, ami land use hi tht^^ plainis 
vary wilfi tJie charaelcr of the deposition. ^\^ier- 
cver the itt? shwl lialted fur loug periods of 
timcT melting caused aceuTnuhitsou of r<M::k dekis 
along its fTtuiE and the formatinu of a range of 
bills kiiDWTi as a "terminal moraine" Ijecausc of 
its location. Such a moraine is litiinu^fjcky in char¬ 
acter, with summit levels of the lulls dilfering^ 
and with lakes of commoTi occmreircc, since 
many of the depmi^jions extend hetow ground- 
water lev^L The soils of such moraines may be 
either day or s^ind and mdHng 

was slmv^ so that only a small amount of W-afer 


ran away from the ice front little Or no sorting 
of malrrial [X^eurrs;d+ Tliere^ ik* terminal rnorauie 
is a heterogeneous deposit. In siieh moraines, 
soils may be productive, but steep slopes and 
numerous kiulJers, phis ibe ever-present danger 
of erosion, may inter Fere with agricidtural use of 
the hind. \\la*re meliiug of eIu: See wiis more 
mpid^ sorting of tfie deposited material occurred 
and soils arc sandy and gravelly^ Sneh soils are 
of low produetitity and topography is uiifavnir- 
able for general farming, but On.iiards do Well 
o>u tlui natirrally w'elS-drajtied slo[X;s, and protee- 
Hon from frost damage is assured bv effectiv e air 

C* ■ 

dtaitiage. TlK-refore they sometimes find use for 
fruit prorluctiun* 

^Mlen the ice liEilted, during the formation of 
one of these temuiud moraines, water rau away 
from its front, often carrying much coarse ma¬ 
terial in suspenssori, only to deposit R in the form 
oF an out wash plain sloping gently away from 
the terminal moraine, wUvo velocity of Ilow' w'as 
checked. In gencml, such deprisils are flat, but 
occ-.monally they may lx; piUctl by minor de- 
jircssikins in w^hich miushes or shallcwv, sandy- 
bottomed kikes ixvur, if Cbu deprescsions extend 
below ^oimd-water level* Oiilw.ish phuus aro 
topographically suitable lor agricultural usci^ but 
tlay suffer Irom pMir, sandy soilsp not adapted 
to general farming, though locallv valuable for 
truek giirdciiiJig, since they warm rapidly and 
permit estrly planting. In lfmil<Kl areas, in the 
small prairies where a grosshiud cover improved 
soils, agritaillural desirability is greater. In re¬ 
gions w'bere these sand plains are not favixably 
located w^Jth reference to cily irnirketSp and espe¬ 
cially under a coniferous hxest cover+ they pose 
a serious problem of land uso^ probably best 
solved by grovHng a forest crop. 

Where I he ittj front retreated rather rapidly, 
deposition left a genily undulating hind .surface 
known as a "^till plain” or "ground moraine," 
vrith Occasional lakes in shallow depressions. 
TQ|>ogrRphk'ally, such plafus are well sulfisi for 
eiilHvalion; and soils are of satisfactory' textural 
cliaracleristics, a5 W'cll as generally of liigh pro- 
durtivity, Escept as nccn.rioually stony, or hondi- 
cappt^l by elimate, they permit profitable agri- 
culturiij use, mneh of the mfwit derirablo land of 
the Corn Belt being till plain. 

The dep<wftg !eft by the ice filled depressions 
and buried vaIVys wnlh glacial drift, so that the 
present tnp*>graphy and river pattern bear no 
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Fid, W 4 A cliiciii! pliiin in St. Joscpli southern \[khJgiui. The hilly areii in the west is tiT- 

tnlnal tuunijne; the m IS oUlWiisIl pbin. Nutiirul dtium^c Ls poor cvcrywhi^PE. Tht-fe IS only 

niiL- riier^ Alifl it Km no triliutLirles in thi^ ami nuippcch SIueHow clenressinni £|J Ijutll ihe nntwiLsli phiin 
and lilt! iLmjinal llli>raine om OcLlipiocl hy nuirslies; ill the moraine, tlie deefRX pits hold hike(i. WkWinj; 
of the rivet reslitls from diiinming, not ftoni nntnr'pd mnditiniiir. This is ntil a ^wd uprii-ul! tirsil rei^inn, hir 
HtJlh lh«^ mitwaAh phiJti Jind ihu Eerminul niomino have i»taW soilsU t After Tlirte liiv<irs Qniidmngle^ V. Sp 
Coidogieal Siir>e^',) 


relation, except nccidenlally, to thfiso of ttie 
period prior to the ice iiiVfOiion. The present rivers 
ftnd hikes are, therefore^ a dirvclnpmcni suhs^ 
qnent to rctrc^it of the ice and cxpntfiire t>f tlw; 
land surface. Thus the rivers are yiniiig streairiSp 
uith lew trikitaries. They arc Uhewi^e often 
miemiptt^I hy rapids and falls which interfere 
with nas-ii^tiiiiip lint are v-aliiahlc for piwer de- 
Vi'IoprneiiL liLUTsIrejitn areas are pvnrly drained 
in the absirticc of a inimlier of trihiitiiries ade¬ 
quate to cany off jjurphi-S water. Slialhjvv de¬ 


pressions are ncnipicd by nuirshes aiirl javLinips, 
nr pciit Imgs; deeper basins, by laliejs, fnr the 
prncesses of rdlttig by sediment and dfaijiage by 
cutting of outlet streanis have not progressiHl fai: 
as yet- In vitnv of the poor natural drainage* 
ditcliirig anti tiling are fn-^rjiiefitly iieceaKiry Isc- 
forc the bind con be brought into effeetive use. 
Therefore mauv of tstir present opcTatiiig ilniiii- 
nge piTijsH?ts are in glacial phdns areas, as in the 
Liike Stales* 

Land use hi ghicial pUiins may lie handicapped 


























262 


ELEMENTS UP THE NATURAL ENVIRONMENT 





Fncr. Outwiish and pavillv tcniainal nuiriihie in St, Gniinty, s^^ntSKt^ 

Tilt' liuiiilticK'ky JlKiriiine in ihe ni.hrk^ tFie pEu<.% tli^+ Stt^ frnnl \h the ht* n 3 i 4 ted utid 

the Waiter Tm\ EruiTi its [fL:)iiL It the |rciitl.y E]ut^i-jK:h iiprii^n in tike fiire^fkii3id.. Mueh 

of die fiiuniiiie h hi lijriber, hnl tlic ll.itU'i iL>li|'Ii &undy, Ikia pi:LhM.^d lutes u^k-iiiluryLl me. 


ItxralU^ by uniiivtirable tDpL>er;.k|j|iy arid slutiy 
soiJs, scirrsetimes to sin client that profitable agri- 
ciilUirul prodiictitm is clEtfiirult nr even impDii^lli1e« 
Else\^ he^L^ suindy soiL> may imprsse a limitation p 
or drainage may be iHToessary ’evlirfe iiatnral nm- 
off is ii 3 adeE|i 3 att% Patchy distribution oF land 
foniL^ and soil types lihe^visc ofleti inlt^rfero with 
effective agricultural use. Taking all rac‘t4 3rs into 
considerstioiip hnwever, it h Ijeiioved that glicb- 
Hiiri in generah l»ei*n iH'iu'fieul in ghicial 
phiins areas. Tllis Iselief is biiSL'd on the hwi th.it 
the Drift less Arc^a of snnlhcastt'm MinncsotLi, 
sfinthwestcrn ’^V'isccmsinp nniilu-a^tcm Jnwa. and 
iiordnvcstrm llhnofs is less prcHlnctive on the 


average than bordering portions of the glacial 
plains. 

iMCtistrhic Pimm. Lacustrine plains formed 
by exposure of Lhc LiElntns of coTisiderable sircal 
extent. Outstanding examples of such phiins In 
this cooiitry are uf(ordi.iJ liy the lieJ River %^alley 
uf the DaksiitaSp Minnesota^ ^^nd Canada^ the 
former iMttoEii of glacuil Lake AgiiwiK, mul Iw the 
partiully expu.mx! iKittEinis tjf lakes which fonn- 
crly occupied pirtlons of tlie pre.sent-ilay Great 
Likes and tln-ir Lrgt'f tm'S, toward the close of 
the Pleistixvne pi!rind. \UiEni the contineolal 
glacier relreatid riurtlnvartl. thi%se Likes were 
partially dr.iini.'il hy tlie melting of fee! djimi 



Fn:, iw. A VIE W ai-n^s Pigi'on rViifrie. in Kualherii ^tiehigm, on [he CIiPleihe> Turnpike, in the hiuk- 
^oiiiid is tlie ti-nniii4i1 rrHir^iiie; iu itu- inTf-irnniiul. thr ntilss-Ltsh plain, here of more fluin aveiAtre at^itullural 
ile^irahliily la-s-aiiHr nl llie original gniKijl.ind i^jver. of iEs gre.ilir proniise, this wan mis of tfie 

nl early wOhmiL'iii tli Mjalliem Michigan. 
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Fic. 1 ST. A prasperous duEry fama in yt-titly Fisllirg lill pl.ifii of soutlirm (CmiftL-sy of 

the WisBtoaxsin DexKirroient of .■Vgrii iiEiurc Luid Muikebs.) 


^vhach imfKViaiided their waters. In ihe of deeptrr undr,iined depnessiiJiis. Some of iht' 
gladal Lake Ag:miz+ which occupied the prescist smaller and less impt.>rtniit lacustrine plaiiis were 

lied Jliver the ict? iKnrier to the north former! hy culUugur outlet streotoSp phis possible 

prevented norlh-florving drninLige from reach- lou'ering of gjmind-^vater level. Tliis was the 
ing Hudson Bay, as it (hkiif todays ^ that water cause of the di jitructiuii of laske Aitken in the 

accumulaled in frotit of llie ice clam, CMAcjfiog couiih" of tlic same name in ^finncfsola, former 

the land iiolil it foniu tl ji lake larger than all the luittoin today being crossed hy tlie Mississippi 
preseul-day Croat Lakes cmmliini^d. EveotuaSiv> ftJvtTp w’hich assisted In its destruction- 
its winters ruse snflieieiitly to overflow tn tlwj TlH'S<5 lakes, in esistcuce for tong periods of 
south, tliningh tlie valley of the preseiiUday ttmo during the close of the Pleistocene, Iiad 
Micinesota lUver, into the Mississippi. Disappe^w- nnmial tiotlom and shtTrc-liiie fcaiiirt-^ which stiU 
Mice of liie ice dam to the north, with atneliora- jwrsisl ds Surface expression. Sinit? the lake bol- 
tion of the clJmjiie at the close of the Ph isttiocut;. Um was flat, the sime is true of the kicostrinu 

iillowed resumption of north-HiJ^virig drainage, plain, its monotonous sarface being hitcrriipted 

thus dcstn^jying the lake. Liikc^ WinnijH^g and only by shallow streuni valk-y^p develoi^ed since 
Wiimipcgosis are its slinitikcn remnants, in the esposuret and by occasionnl representing 



Fa;. ISS. Exceptionally stony rnmnJnc in Sweden. knd eaimot be pWed and is of vahie only for 
pasture- 










Fin. Ififl- A iwrlioii nf dii? Red River VaUcvp Rhj lomw bnUnii] df gbcial Lake This Is mi 

to-j of re&ef, with fHilv minor turface irrtjj^uliiritiea intudiwi-d by the Iwo beach rsdges imd a lihtJ- 
low river valley, Kalund draino^o is pnor. Tlierdnrc the hywna, Norcrois and ITennan, are loeatcd on tllc 
Mniiirw-hjt hLE'hnr, saikdy, belkf ilndiu'd tjraehps. RoQds dn the IliLt lake boltom fencoljy follow secElnn 
lines, bnl one runs nirk.>i dia[^niia1ly aloiii; iIid Herman fleaeh, w'liere Jiatttral driiinage is belEef, (After fler- 
rtkaii (Jiiatlraiigle^ MitklieMitat U, S. Gca]cjgii.-al iSuA'ej-+ ) 
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fund bars and otlu-T dL^po^iEioikal fnrins near, aiid 
low beat'll ridges or dunes along the former 
sliorcSn 

Al{j[jg the okl shtwe lines* soils are sandy; far¬ 
ther out on die old hike bottom, they are poorly 
flrained^ heavy chiys. The poor natural drainage^ 
ill etJinbliiatirKEi with a hi voting climate* is rc^ 
sjionsihle for the extensKne deposits of peat which 
cover the ea-stcrn [^irtion of the fonner bottom 
of glacial Liihe Agassiz. The sriidy soils oE the 
old ridges mid bars are practieally valuL- 

Jess for agriculture* so mneh so that they remain 
largely uncleLind in many areas. TEie heavier 
soils arc generally of only mochnratc prfxluctiviEy 
for, formed from nuiterial deposited untler water, 
they are often ctinsidcrahly leaehtd^ Ferllier^ 
even after artificial drainage they dry out slowly 
10 the spring, thus delaying plLinting; in yiMJS 
of more thim normal rainfall* the slow runoff of 
surface vvatm is often a serioiLs: handicap. Tlie 
hotter sandy soils of the fossil deltas, which dxyf 
out emd pc?rmie early planting* find occasional 
use for truck gardening wfiere tln-y arc lavoralily 
ioeati'd Vkith reference to urban marhetsK as in 
some parts of Wayne County^ Michigan, adjacent 
to Detroit. 


Eiirly occupation of the larger lacustrine pliiirts, 
before artificii-d tlrLiiiiagc wus av;tilah]e, was often 
difficult VMien the frost went <mt of the ground 
in the spring, r^xids on the day txx'amc boi[om- 
less morasses, and almost impassable. Eor this 
reason, many oF the early roads run dlagoniilly 
across section hnes^ along beach ridges, which 
w ere well ilraintMl Ixx’aiise of tlieif greater eleva¬ 
tion and sandy soils. Formers likewi^ located 
tlieir houses and fnrmyords on these same ridges^ 
if avLulable* ond similar sites Were Selected for 
the small vlllnges. Even in a huge urban center 
like DcErinl^ which is lov'alctl oti a Lctistrine 
plain, many of the better residential sections of 
the eEty and its suburbs ore on snclt sandy ridges, 
partJy bexrouse of their slightly greater clevotioii 
sitid relief. Tlo;; prusr natural drainage tntikfs it 
difficult to COTiiiniet an adequate sewer syjftem 
m Oriroit* ^ITicriHcr such a s)''stcm is lackUig, 
excavations fill with water during the sprbig 
vi'hcn the ground Ls sattiratedT and after ht-avj 
rains. E^eil where sewers fiav'e been instLillcEh 
householders are sometimes Rubject to the annoy- 
auce of having w ater back up into liaserncnlSL 
From the foregoing cnnsidcratloii, it Is apparent 
diat this type of hmd fonn, tire lucustriiic plain. 



Fig. IfMI, Han cstinq jmrin far out on the foimcr 1 h attorn of glacial I^kc Agaj^siz m llie Portage Plain 
ama, west of WinnEwg. southern Manituha. Tlie flaE Muface of the old Lke iiLalcS cHcetivc utc oF 

tracler hLiuJcd btucu-r^ ojid ulticr ua^hauized equIpEucut posiiJblc. (Courtesy uf tfie Canadiiio NiilioDiil 
Railways,) 









Fifi. 191. Topoj^jpliy rif iW IiiTHT Blue^w, 7 mJlc^ sfuLfi of I.r^in^ton. Ki>uhK\^. In thus eniih' 
rolling ar^a vith m-KltUiSve i-luK-obt£.-brt»v^ n silt In^fn soils, mnvfi iA lliir draiuiigo is nodoiWuud aui siot 
iiulrt in liiLiHV dI wliich WJtLT SlxlTlds, atL^ IMit Inlrt^qoMU. Oiilv the larger rhers, which Iisk^e cut below 
promnd water level, flow at ihc surface, in gorges uf scanc depilL Oeriipied LwW oitr prtm rn n-iti-nl uf 
land ftiint-y came inia ilw, roads do ntil follow leetjoti lines nor Is llu-ir Iiatk-m alTeclt*d liiuterially bv 
lopngr&pbie «indirioMs, [}ii-ir loe^itidii leUccting convenience fur iiserTi only. (After LesliigtiMi Ouadranele. 
K^toeky^ U. S. Ceulugicai Survey.) o x o 


266 
















SUHKACE: FEATURES: i^OWLANDS 


267 




Pit:. 192. Topt Hawse at Creot Cmssini-, Inner Scott Ccwpily, KcnttK-ki'. Tifpiciil of llac better 

farm 


Enliorn: Scene ow tlie Puris Pike, Inner Rltic-pnisip 5 miUis rrnm Le^^mgloii, Fu^-elle Counlv, KentiuAiv 
Typk'htI llimeslone fence nnd ^tock rami. 


affects both a^ictiUiifii] u^e of the Ismd aiul the 
pattern of mral and urban occiipatiDn. 

Drg^Ttidaiional PJaim. TIh^ four tyiX'S of plains 
lAidiich fiair'c so far been cansiclere<l are formed 
primarffy hy coti.strtictjan+ cither by eru^tal tnnv^ 
Jnent, depu^iitioii, or a c^imbinatiiin ol I he two, 
\nth crosional prsneesses iieeitiiikting for only 
moior surface feuttires, Ry cnnlra.i.t, the deiiriulii- 
tionifcl pLiJJ i i£ prod I teed by erosional ngeneie^, 
wit}i ot}iers rcs^Kinsible for surfueo tletaiJ only* 


Sucli agencies proiluced tfie Blnegr^iss region of 
Kentucky %vhidi is, in its major aspi'ct, a truiieiitcd 
dome underlain by gently inclined rock layers, 
^V'here present eh'Valion and relief arc largely 
the reswit nf crositmal pnwes^^ btith topography 
ai^d soils vary' with the clwraeter and position of 
ihe underlying mck and the extent of ck-gradatioiu 
In the crentral piirl of the Bluegrass legioci, 
cunamoidy kiio^vn as the "fTiner BliJegr.W be¬ 
cause of its location p tlie ujideiflying limestones 
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Fjt:. 193. Tpjfj- Tvpi[ ;il ram and an Tuvlof\ Fork, Eclt n -iIiliIc bcilt, Nl;idisoti Ckuwitv^ 

lui Ly. Tile rrtBii eIh.^ iTivk; tliL- M^4-p nk^pt bds.-k ni llic house is in tftm uiid 

A w inding rtdge ruad lu llu? Rdon ^hnle bi?lt, F^iTdEelou Gjimtv. KeEiluekir, 4 niilrs east of Ful- 

nwuUi. 


wpEither ltdn a gently icillLiig tnpi:>g^itpiiy ebjUiic^ 
iL-rized hy mueh snb^iLrfiiLc dr^uikiiige simU niimtT' 
oils siiikliole^p inntjy f>f whioli hiAd cQin- 
monly u^^xl hvt w nterinj^ JivestEwk. S<ji|s, formed 
injtn re.ddiia! inakTinI tkiritvd by disiTitc^gration 
of tlic iiiidirrlytikg liioi^sfojieii, are c‘}i(Kt>lnti'4sm^m 
silt luanisof liigli ferlillt)'. The envlninment^ vi ith 
favwiiig surjacc, soils, md climate^ lias p<r- 
TTiittcd Ingldy siiet^^ssful ngriciilhirei wiih pro 
duction of com, iobaeco, aiiLl hny^ associated 
wjEh an important liveskKik inclnstry. particutLirly 
tJie hrt^ding uf fine horses, Tfie superior oppor- 
(unity of this area titiraLit'd attcotiim at iin eiirly 
dntt\ $o tlint si'ltli^rneot In^^an .shortly Lifter l\m 
AinericaTi RevoliitiTiTi iiiid oeeiipniissi priio 
tteaUy coinplete by the close of the century 


Compact in shape?, of corLsidcmhle si7^ and cen¬ 
tal ly ]EM?atcd \viih. ndcrcEice to the Bhicgrass 
region^ l?ntli mathematically and us regards acces- 
sihility, far rouds foeiLs on LeKijigkni, this snh^ 
divTsioti of rFie Blncgrii-ss Is one of Elie rnnst 
proTinsing und highly developed arcus of the 
S^Hltll. 

Surroxmdijig llqis miclear area is a circuliir htdt 
of variable svidth. kons%Ti the "Eden sKnle 
licit” Wause of its shape mid t}ie hut thut it Ls 
underlain by siliceous or sandy Eden shales^ 
These weather into stiff yidkuv clays un<l n hilly 
topography, charticterized by shcirt, but gener¬ 
ally sleep .dopesp which enKle hEitlly w ht n de¬ 
forested and used for lir^'iiig oim and totjjic\'0+ 
the typical crops. Since ^'ttled early, and long 
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in agricultiiisil 1:$ tcK^iv so serious 

thiit 0UL* is strlduin out oi sight of ^ littored 
vvilh sliilss rtf sliiiUi: iij miuiy pktes (he soil luis 
Ix^en rernOA'oci cxinipletely. Becinist' of dissfctioci, 
roads ettht^r fnllruvs' creeks or uiricl for iutk-s along 
the ridge lops. In either case, this inereuses ths- 
txuicc of tTiivet from plirtce to place, Hoads which 
ikj not ac'conimodnte the fusel %^cs to topography 
:ije riii uiiintcn'upted succession of almost im¬ 
possibly heavy grades and pratiically all, irrc' 
specrive of liK-Litinn, are pior. This subdivision 
of l\w Bhiegrass is Imndicappcd liy unfa%'orLible 
topography^ inferior soils, and ptMir roads, diesc 
limitations findJng espressiot! in poor living con- 
dihoEis. 


2m 

Encircling the Etleti shale Wt In trm h the 
peripheral or marginal pcihrtirtn nf the Biuegruss, 
a tiurrovv dmjiar licit only a few tnilcs In width 
kno^vTi! as the "^Osiler BluugrstHS." Ihidcrlaiii by 
llmcsloiics, like the Inner liluegrass. the topog¬ 
raphy is gently rolling and the Sf>jls arc produc- 
tiS'C silt lEjams. Ttiese favor the char^ieteristic 
agricultural use of the laiid, IhLndiciipped by 
cxireme aHemjah'oii, Itow^ever, and |4Kratc<t Ih;- 
tvveen two areas of inferior opportunity; the 
Eden shale belt on its inner, and the equally 
poor Knobs area on its outer margin^ this sub¬ 
division h less favored than the Inner Bluegra-ss, 
and this fimls expression in the somewhat less 
u(tractive culHiral landscape. 



Ri.. tM-1. Tiipi One af the latter farm honieti of ihe OuEtr BliLt^^rtL-is, Sht'lhy Crtiuity, Keliliaky. 
Boitumi Tnp^graphy ef the Onler Bhit'grass. Tlie vfew sctiows tupphlig. Of bfe^^kjrtg oul tJie kiiw. of Burley 
tehacco, tin‘ major eaali crop of all piUls ot the BbegFav^ Hegion. 
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From tbu dt^Tiptiun of u dL^gra^btioiiLil pLiii, 
I he Bluej^Tiiis region, it ^vill \k- tiolecl llml dcgm- 
JiitioMjd wtarking on different types of 

rock, produec vurving surfaci; tmms and m\h, 
with the patlcni of tlieir distribution determined 
hy tlie position and locatlm q{ the niideflyiTig 
rock exposed by erosion. In Bluegr^ss thk 
plan de%'e1oped as a central nuclear area, the 


loner filiicgnm, stlmMinded by two concentric 
faellsi the Eden shale belt, and the natTm,v Outer 
Bliiegrass. Tlih? iirrangeinent resulted from tnm- 
calkm of a dome- elxc^^'hcrc it -iVill be different^ 
if fltgjracktion of some other form of tipUft occurs- 
AKvays;, Jiowcver, this pattern of topography and 
soils, xi'hich liffe^'ts iigricuttural opportunity, will 
be repeatifd in llte LiiUnral Land^apu. 


QUESTIONS and EXERCISES 


L What is the distiuctian between hi^hlanELi and 
Iqwlands? Name die iVpe^ of luwLnds. Wiiat is 
the IxKsis For tills ssubdivWon? 

^ Row does pupEihition distrihniinn indicate that 
plains present greater {ippcirhinily ty tei.iis than 
do highlands? L-adfr wIlue ^‘finditiom do 
lation grimpa Ideate In higlilancb? 

3. WImE ii the ndgin of cfiaAtal plains? Wliat If 
meant hy the cdntinenta! shelf? Ifow much up¬ 
lift of die ueean. Ijnttiim w'ouUl add its surfacti to 
that of iItc land it adjnim? 

4r StJite tliD boiindaii^ of tlu- AtlantlL- and Calf 
Cna^ital Plain iif the United Slates. State Sutllu uf 
tilt eubitandlng facts shown bv thu tupegraphit 
naap^ Fig, ITT* 

5, Hdw is die hilly topcgrapliy sliown In Fig- ITS 
explainid? Is this topi>graphy iL'hiiracEeri!S.tlc of 
all parts <if the coastal plain uF \rhkh lhi 2 { area 
Is D part? Why are iho sells of coastal plains 
ci^miiiunly sandy? 

8r DeseHhe the drainage conditbons siod use of 
rivets in ecaiiEal plain regions. 

7. Why is abandomnent of land and return Id for¬ 
est eomninn in many piirts of the Atkntu- CuasLil 
Plain of tlo? United Stales? To \vhat Special agri¬ 
cultural uses are some parts of lids area devoted? 
W'hy? 

S. Destrihe Ih ing cnndlllons In the Athintie and 
Culf C iastal Phi in of tlie United S tates, 

9. EhfSeritK! city' drwelopmC'nh sis basis and handi¬ 
cap, on the Atlantio and Calf Coastal Fluici qf 
the United States, 

10. IJow aru alln^ ial pluEns formed? EJeSerihe the 
InpigTiipfiyv snils, and iTraimige paEEem uf Such 
plains. In whul respoets do the two ulhiviul 
plains slrnwn hi Fig. |8l differ? 

11. Dk^rflie living nondllinru t.m unJraiiu'd alluvia) 
plains, \M4ero is L'teeujs.itien i, oriciiilrated in Such 
areas? ^^1iy? 

1-. Discuss iociir of Ehi^ prnbhms ennfioiitkig cJIee^ 
located on aTluvliiI platrtii, 

li. I low an? glaclid philris formed? I low is the piHjsr 


natural drainage nf t^lacJal ptains showit hv th? 
topograplno map. Fig. IK4? 

14. Fruiix what iLLndieapii d^h^s agrictiltute suffer in 
terniipial TUaraine areas? On outwosh plaimi? Un¬ 
der whrtt coiiditiom^ dn iCTTiiitial ninraines afford 
g^Mkl orchard sites? Wliere do outwosh plains 
find ijsc fnr tfiH k gardening? why? 

Jo. Tn what tcHpcels du the natural conditions of 
til! plains guni^rally favor agricislEtire? What are 
the eonimon Imndiv'aps to agrkulloJal use oflen 
present in glacial p]aiii>* jizcas? 

Ifii UnW does presenl-diJiy tirainage in glflckl plains 
areas cUffer frorii ifiat of tite pregLicial p 4 ,TiDd in 
the Same area? Hus tins change been bejneffcid 
in iiny particular aiidp if SO. how? 

17* J-tas glaciation in gin™! been heueRckl or det- 
rUneoEal In gbeiid p]aln% iireas? \sniv? What i.s 
niermt by the “Driflh^ An? 4 "? Where b it In- 
oated? flow di>es it i-ompure in dessrabilitv with 
adjacent ![;lacial plaiiu area.^? Mlliv? 

15. What is ihe OFigiu of Taeuvtrme pkilis? How did 
llie lacustrine plain of the Bod Ki v cf V^allcy^ orig¬ 
inate? That of Aitkcn CoimlVH Minnesota? 

19. Locate niher Inipirtunt lEKustrine plains in the 
Like Slates. 

30. DewerEbt the Eopagraphy and Soils oF a laeuS- 
trine plurn sueb m tluiE t?f tW Ri^l Rjvef \'allev. 
Mow have tnpograplde LOnditkmR affected the 
patteni uf EK'enpation shnw-n in Fig, lb"9? 

21. SE.'ite sorne of the handkapis In ugrieultural 
nf lacustrine plains: areas. 

22. Name mmu Luge citEi;“S lcK^at 4 *d tin kcusirEne 
plains. What pobkma urn iniTLKlLK'ed bv such a 
hic-atlon? 

23. Ihiw are deppadalL^kiil plains formed? DeScTil«f 
topographic condilLms of tbc degradiitional plain 
sliowii. hy Fig. 191. 

24. W hy diies the pattern of p:irfaec forrEw^ solU, and 
ct^momie actlvElies uf the Bluegraiis reginn lake 
the form it dr]es; a nucleus ffurToundi?d by «m- 

centrie belta? ^Vhiit detcrimiiies this pattcrii of 
the JtubdivisJnd? 
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SELECl ED REFERENCES 


Da^'IS, D. of the Bhie^rtt-n nrf;jpfi^ 

XitntuLky GH3tn^k!Li Kninklurt, Kvutucky^ 

19^7. 

Tliw is n TAthur drlaifpd stydy isf Bhic^ciSA 
rcgk^ti. 

Hobbs, \Vp H., Eaif/l Ftrutrunr^ ^nd T^tck Afi^aFliMg. 
HbP MiilII] Elliin Ci>Tnp;inTi\ York. 101S, Cluipj^. 
XXIl^ XXIEL 

This refrreiire affords an Infi^nestmg and re^id- 
ablp arnaiinl qE the ccmtiii’eBtal glaL-iers mid iIib 


glacial Jokes wKkh nwked thr dcellne of the last 

age, 

Tarr, R. S-, and Mart in ^ L., Cd/fege Fh^iiio^nph\f^ 
Tlie Macmillan Cjoiinpanv+ New York, 1014, Chap. 
[X, 

The oliaptrf cited describe§ the eslcnl of gTaol- 
atfoii* Iv^ies of glacial deposits, luJcet inmgiiuil to 
the iee sihefi during the flow of glciLliiEfoti, und 
the eRccts of glaciabofi oa die prewM chiiiiioge 
pattern. 


chapter Ttcentfj^Threa 
SUBFACE FEATURES: HIGHLANDS 


Uighhnds. HiglklaiLtbj, both p1.ilE!nns wnd 
mouritains, sue of vnriiihle t'Scvalioiip SisiEie, Jihe 
the low Qstiirk platesiy^. for e^sLinple, wto of lesser 
elevation thim high phiiim sT.jdi as the Greist 
Pbins, though of greater elevatitm thsiix the plains 
with which they have a coiomon l>oiindary^ 
AgaiUp an iucJivid^iul plateau nuiy be either higher 
or lower than some manntain area, tlaaigh any 
given plateau is ia^irmallv lower than the moun¬ 
tains t^ith which it Is associated^ Thus the dis- 
tinetion bt^tween pLite^iiis and mountains, like 
that 1>et^veen highhinfU aikd lowliiihd^, must be on 
same basis otiter ihati actual de^'^ition. 

In the lolhnving considenition of highlands^ 
several types uill be recognizv<L Imt no formal 
elassilicatin-t:i \^'in Ix^ proptwd because of tho 
seeming ImpraclJcubility of rorniulatfiig one ac¬ 
ceptable to all or even most, gengraphers. Ttiuse 
cijirsidvred ItichicUi: f 1} plateaus or “high plains.'* 
regions of considerable elevalinn witlKmt im¬ 
portant dissection anti therefore with esieiuive 
tracts where relief is slight; (SJ dissected 
plateanSp uplifted portions of the earth^s land 
stirfapc underljiiu hy hon^untal or upprovunately 
had7/intn1 n^ck layers, hut mountainous in ap- 
pearanee bis a remdt of extensive dissectioiu (3) 
glaciated uplaiuls. regions of moderate elevation 
extensively denuded by ice action; atid (4) moiin- 
lalns, areas of eonsidcrahle to great ele^-ation. In 
which ifie nock layers have been tilted or folded, 
either simply or complexly, and of mi irked relief* 

These four suhdlvisions hEive certain comnion 
characteristics differentiating ihein from low- 
lamis or plains^ Alt have greater elevation and 
local relief than adjoining plains* Further, draiu- 
age is more rapid than in adjacent lowlands, 
and the geueriilly lower tcrnperatnies and 
sleeper sln|x.^v somellmes limit human occupa¬ 
tion st^rtously. Again, communication is coru- 

2 


moldy mure difficult, holh lutenially and with 
outside areaSr tliau in luirdering regions of lesser 
tlL-valioiu hi extreme ea^-s. this may lead to 
great isolation mid marked retardatJoiu with 
preservation of customs and JiahiU of life, often 
dilferiug coEislderably in a given higliUuiil 
within short hori^Aiiital disLinct^it, but uU long 
abandciiuxl in adjnetnt bwlinds. Because of 
elimatie and scenic attract ion, highlands as a 
class puMt^ss greater rt'CTCalional possibilities than 
plains areas. In highlands, as w^ell the processes 
riis^KUksihlc for tlieir frirmatioiip parllcuktrly in 
mnuuEain areas, ptixiuce conditions favorable for 
v^aicenlratiiPEi of metal] Ie^ minerals in commer- 
elaly exploitable deposits, so tlsat mining of such 
dj-ppsitft often assumes both great relative and 
actual importance. 

Ill general, however^ the characteristics which 
have been emimeriited do not liiEllcate great 
opportuiiity for man* Therefore highland areas, 
ixcepl those by relativ ely slight elevation w hich 
do not dsfier markedly from plains, are normally 
^sparsely inhabilcd, with piipiilations conc?eu- 
trated in definite, more favored piwtions. Further^ 
as luEs been noted previously in connection with 
iimsicieratiou of plains, such areas are the homes 
of sparser and weaker populations, forced into 
tke-tc less dt Hirable parts of the earths surface 
by stranger groups w bich have taken possession 
of the kuylandi or plains, where opportunity js 
greater. 

Law Phttm^. L%dng |o the west of the alluvial 
ptiifn of tht- Mississippi River and to the cast of 
the 'fVairie Plains” Is o series of low pliiieans of 
van iJig degrees of dissectioTi in southern iiis- 
sfjurl uurthern Arkansas, and a smjdl portion of 
northeastern Oklahoma, w-ilh a total area of iO,- 
Qt>D fttpiare miles. 1'his is known as the "Osark 
region." fn one of these plateaus, located in west- 
■2 
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Fip. lOn. Topoj^pliy nf n portitin of fhv Sprtii|^fin1d Pl:ihl« nboul S milcf squtKw«»t of SprtngfitfkL 
Tlio jjitirriiitrtfaEn aruius arc oidy along the shalb^ vhIIci-k of VVilM^ Crct-lc and lilbyrar^i an- 
stopes 5lw?p. Tlim-fnrp roads, shov^n hy Jingle flnes^ arc withfNlt hVavy pradei tuix^pt as i\icy vrtosA tile val 
Icys^ (Aitci: Springlield Uf S, CieolugicaJ Snrv^'j) 
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vm Missyuri^ iiorth^veslmi ArkHiiisiiJs, and itnrth- 
custi^nif OkLi1kL>nlj. iiud Lriitwii usi iUv 
Plain” after the eity eif tlie i^une name, 

disse^ction that .^ui facv cijiiditii>E].>i per¬ 

mit it^j eln^j^iPeaticni i\s a “hii^l] plaiiT nr pLiEi’an, 
i\$ this term is used in thi^i cfais^ideratinn ot hinli- 
lands. 

This low pLiU'an iia'i an iirtni nf tipproximittcly 
lO.CKHl sc^nan? niiles and an t-levatkjn nl 15!Mi 
tt> Irltlti Itet al50^v itta level. It is niuKssected, 
extx.‘pl loeiilly, and tliere In imly u liiniEed exti^nt, 
Thii.s, as a ^vhnlet the Sprlikgilfld PLiin Is mo- 
PHitonEiusly fUl, v'Jttfp! iVar iinnnr intiTnipatinns 
itiirodtKx^l by li lew erDsional remtiants, sink- 
liciles distributed lineiifly idkJve snbsurliit'e driLlit- 
nge lines, and a few steep-sided but slialEnw 
vulleys, developitt si]b?L4!-E|i]L-kii in uplift, Siuee 
there are few streams nf any s\y^ iii this regitKj, 
there are no valleys ol depth or width. 

Soils are dctivetl frojn tlnerty liinestimes liy 
rasidiai] di^jLiy, with llmiteirl areoi uhere they 
laive been formi'd by disfpitegrLttinn and ulh^ri;- 
lion fiF saiidvStones anfJ sh.iles* Ora the areallv 
limited slee^MT slopes hnrdering tlie streams, lin y 
develiJi>etl iitulfr a ^£^fest t'kiver, but ntuler prikirie 
Ctrnditinas on the fl.it it]ler\trEMrn areas whitli 
malic lip laost (if I he reginn. In this wi-slern 
border eoiitilry of die O/nrk p1aie:ni?%, tbereforep 
soils are fairly gofiel atad miiLh Ih-EIlt diaii fijr 
the Oitarks ns a whtiTe. 

Since most of the area is untJi^rlaiii hv imp Lire 
]iTnestoEif.^\ miteh of the tiraiiaige ts iindi rgronrnL 
I'fiis is indicak'd by numerous sitikholi'S, in sunne 
of which ^VEEter cnltects. Front nlhers, siihsurratio 
streams appear ns large spriEigs or, in I hem, 
siirfat:;e strernns may disap^x^or to jn[u ujider- 
grniiriil cira inage. hi earlier dixy% the SpriE^gHeld 
Plain w'-LS raEln-r fiKux-essible and Istiiited. for 
tin? dis^ir^Eef] c^niii^lry to il> e^vsl made overlaEkd 
approach dilficnlu and large riviTS, the highways 
ol Elml [lerind, do tiot penetrale lln's area. 

As in many other Jiighland regiunsH miuETal 
Wit; iiih is an impofl.itk asset Iel this pkiteau sErea^ 
wlierc y.lnQ ores have Img liei n Emited in cli]!- 
siderahle fpiantity, and lend miTELiig is likewise 
important. Noiimetallic minerals are aljwj present 
Olid fjilorrying is an iuiprirtniit infliisfrvv Ciirlhage 
‘“marble" being the most widely ust^ building 
stunr in Mni.«fnirl 

Setded reliitively late by ctimparison Avith 
rrin*t parts of the O/orks, l«:c;inse (^f its iiiLiecessi- 
bility and grassland E.vjver. impurtaut uct^upatiu-n 


Ih-gaii between IS20 auJ ISIO, Ry Spring- 
Held, the "yueeii Cily of tJie Uzaiks.** widi a 
ra]jidly growing prese'iU pupidatinn uf approxi- 
Tiiately 6IJ.00U, had been lounded on tlm morgiti 
of kiekapoo Pr,iirie> one of llie largest bodies of 
goiKt hLiid in the Oitiirks. TliEnigh the firs! jfetite- 
meiit was on the timIxTcd niai gins of the proiracs, 
where water, building mslterrab and fuel w^ere 
nvaJhible, case of road and rail construction Sfrfiii 
led to []ccupatioii of mnst of the area :md to its 
passage into proEitahle agriciiltnnd use. 

In the coma ties of the Springfield PUnii at 
preset] t. ftiim 78 to S7 per tent of the land siir£ 4 ic-e 
i'* in furms^ most of the land of which is iinpravi.^d 
iiiiil uiulcr CLilt[viitio]i. Fitnns are in general of 
lma]a?ralc size, the average heiiig almut acres, 
nmcli smaller Ehtin in tether parts of the O/^ks, 
wUfe ppportiiraity is less. Climate and kiid sur¬ 
face^ in t'uoji.metion with gEital Soils, permit 
prijfitLibleprtKluclion of the major ernps, com and 
W'liLMt. Of latc^ £.irch,ird mid Ertick-garden proiiiio 
tioii lais iitet with cousiderahle success. Such 14,‘iC 
iudiCiiEcs a highlaiul of more than average oppor- 
tini!ty+ In other plateaus, promise atid perfonn- 
aiLce Will vary with locatioii^ eltv^atiOEi, climate, 
snib, aial ntla.T factors but, where cievaEions arc 
crTtiiiitlerahle^ plarcans. in common wilh Otlier 
highlands^ are areas of relatively loiv desirability 
by Laaiipansun with plains. 

ili^h Phtivitua. Ill the “Colorado plateaus" of 
tlic sotithuesEern CniEcd States, many tti jinjTil>cr 
a lid ;dl with kfccal names, it voiit arcii of 1-^0,!MK3 
stjULire niih-s in AdKUJia, New Mesico, Utah, and 
ColE>r.id[>, Iwilh the physif al and cultural cEiviroii- 
jncuEs are cjnEtc d[fFereiit from Ehnse of tin? O/^irk 
phitcatic;^ Jliis is Ik'Cliusc <dci'iitlDiis, varying frtitu 
one pkitcLiu to aiiolber, range ftTfai slightly less 
tliLLTE oEHlO to I btMK) feet Or more. Ocrasiuiialfy 
itiese phi!cans are even liiglwr than tiear-bv 
motintain range,*i; sill have much greater eleva¬ 
tions tliaii Einy of the O/Airk plateaus. 

H.\EcnsEve areas nf the Cohiraikj plateaus are of 
iinly miRfcrale relief, sts in all plateaus whi^rc 
ilisscctlou has Ijccu rckitiAidy slight, exeept im¬ 
mediately liurdcring draisiagc lines. Even wiilun 
:i short distance Iroui the hriikk of the C^rand 
On i yon, therefore, only an iipparL-ully Ixjutidk^ 
"pfiUEi” stretches to the horizon. But, svhcrc 
streams have cut lndEnv tins level surface, valleys 
Eire Iwitl] sECL-p-skled aiiEl oftcii very deep. 'Hie 
[nririntl^^l maTis of the Cr.ujtl Canyosi of !hi- 
Colorado River fit .Arizona, over a m/lc In dipth 
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I-hl 190, Topograpliv uf ii piirl of llic Colcmitlft ptiitrckny ffi (lie nl tlie KRi1>alp dhi^i^iTi, witli 

R fUAriun Ljf tlie Criititf C^nVLPll uf tin- GiluritJn HUef Lii (Uu unriUui-^|, niMil eIpc Hiil-topjst-d ^urF^iL-o of tKo 

CiKYinino FlijU-ini \n (ht.^ i^nuEliwesr, lo tin.- p 5111 illl eioHiiJikil niiiii.pit Lihi^-n llit Powell PlLiEcnii is 
pEso sslfcowEi, Xote tln^ tiiri?iFdrr;iUlF ^vidtli lliilJ tpn ^rept dr pil^ of iIk- ffthyoii :st tlii» puint, pnd the {act i[mt 
its Tiwlric-m Eirink i;; niiiL-h fartluT from tlw? river eIillii iFie Rijulliem. Tlus rinputls Jrum toePwt tlLit ifip littavitT 
rnlRliiIl *11 tilC Kkkibitb l^liiteiiii, euiLsrd hy gTciitfr eleviitron, proiluci.'^i niuro rinkilF tuid mutv mpid tfiavtoiL 
(Afler KjllMib t^u.iiltiingle, Ari7JRiii, U. S. UeotLin^^ienE .SimeV*) 


275 



















276 


KLESIEKTS OF THE XATURAL ENVIRONMENT 


in plact?s and bordered by A'ari-t'olored nnd 
Ikijitftiitic emsirmni remiuint^iK are nne qI (lie 
luititral wonders of the worltL Hundreds of oJber 
smellier streams than i\w < kdtrrjido Jinw in 
similarly but less well-kiTr>WTi aiid im- 

pre.’ssive inTi1tict»1nred trenebes, lar Wlow the 
^entjral level of tlu.- land siirfiicx% Bec-aiiiU.' M this 
iairt, all interpow of viin^Ing degrens 

of tlilGcnhy to airline tras’eL 

In tU'st^ lofty plaErao-S of the Sonth%vt*st, 
Inrgt.'ly cut off from moistore-lw-iiring winds by 
irapni^^apbie liyrriers. ptceipilalion Ia genendly 
lifilit. li L sonie plncies* in hicl, llie t'ountry h true 
dowrf, for tbc annual rainfall drops (□ 5 inebes 
or less. Tin's is not true evm^u here in the Colo¬ 
rado plate;iiis, bowevef, for in some places the 
precipitiition is as mneb as 20 inrhes or more 
pc^r ye:Lt, and then.> dei^ert gives w^ay to p:irfc lands 
and fores! s, some of wbieb unuld bi.^ nf enn- 
sidiTalde comniert'ia] value estt^pt for their in- 
aecffssibilily. The edwaiioti cd [best? pl^teaiis^ 
5000 feet or mnre^ is siifFieic'n[]y great to aff«-<t 
bntfi aetual teiriprratuj^rs llikI the diurnal range. 
Cool to cold at nigbtn i! itiiiy be biistcringly hot 
in I he in tbr tniddic of a sin inner day+ though 
sen.Slide tumponi lures aft:^ generally not [ololer- 
ably high because of rapid evan^sratiDn in the 
dry air. 

Becaiise of losvercd temperaliires resulting 
Irom elevation, die consklcTalple tliumal range 
of tempTralureT and ibe generally light riLitdall 
of ihese high plateaus, many enips e^iiLiio! lie 
gjrpivn diere successfully and agrirujltuire lends 
til be limited to tlw ,‘aih.n'tlenct^ lypt’^ fcnfjviti as 
"noodwater fanning," such as that practiced by 
the llopE Indian^- Ttiis type of crop prudnetiou 
is dcscTilx'd in some del a il in a biter cliaptiT* 
Crazitjg^ some semindmadie In tv|>c, and in the 
more fasiEaKl areas, on a conimereial basis, dnnn- 
nates the economy of much of this legicm, svith 
mi iiiTig assuming local imp^irtariee whereS'cr eom- 
meTeiiilly esploitulde iX'turreiK'eii of miniTal 
wealth are present. 

As a rwdt nf the itctMjic attraction of the great 
gorges llie rivers have cut, the fantastic lantl 
the lieauty of the desert color:^ ihe weird 
typi'S of vegytalinnK and fithiT factors suen as ine 
clear, dry air and the high p^-ri'entace of sun^ 
akhJiie, many ore altractL'd to the scitith^i'csterTi 
piak-aus as visilnrs- and short-limi'r residents. In 
the ‘“Sunshine Countryp" therefore, dude ranches 
and other mamfestations oF the Tcmr\ huSmes^S 


have de^neloped to cater to the demands of the 
vacation trade. 

'the characteristic economte arli^iitieis of the 
Colorado plateaus, hcMvever, hiuied as I hey are 
on unusual but not favorable comljinations of 
ln|iography and climate^ indicate n general lack 
of opportunity fur miiii. This is litewijic suggested 
by the fact tbat much of the coiiiury is still in 
Iiidiiin m^'upLition, Ihe souEheastem part of the 
plateaus Wing known ns dx ""Nav^ijo CDutUrv"' 
Isecause of its Indian inhabitants, the Nai^ajus. 
Like all liighplate.iu.s, these? suppirt ooly a sparse 
population, certainly not ecjualijig 1 per cent of 
that of the United States', ihoogh cons!Huting 
nearly 5 per cent of its urea. Sitnilar conditions 
of jiopiilatioi] donsilv arc ty|i3eal in ctnnpitfabk' 
high plateaus in other parts of the w'orld. 

OisAecti'd Pfateasifi^ No siwp distinct ion hc- 
twet'n tuidusectcd and dissected plateniis is possi¬ 
ble. because ^"disseclecr h wilhont fjoaiuilative 
valtlCi Its ii t)jiieal iiti dissected plntcaLi, howevx^r, 
the major ^^^irtion of tiu- oldiT+ up1ifti'i;l liind sur¬ 
face persi^its wilhoijl marked nlteratiuri; in a 
typical diss4-cte<l pkitL-am stream action ha.s con¬ 
verted tliL- formerly Hat Ntirfaec of uplift into a 
maise of w-iiidint;, ninraw-toppHl ridges, sepa¬ 
rated by strep-sided valleys, wiiU only a Ismiled 
amount of Hal laud on their fitsors. Often tlic 
toptsgraphy is so nigged tliLit the region is moun- 
taioous ill apjxarance aud commonly reterred to 
4is a “mountilin'" iirea. 

The Kentucky jxirtion of the Gumberlaiul 
blateaii. imincdlately west of the Appiiliiehion 
Moimtaitis and ctimmonly knou-n as the '“Ken¬ 
tucky Moimtaiiis.'* affords liti example of a pUteatl 
wlu'ch has untirrgonc eKteosivc disscttioTi. It is 
to the ridges of this nwu that the rihabitant'j and 
writers refer os "nicnintaiiis>" tlamgb tluTe are 
aeliially only tivo mountains, Cinnlxrlantl and 
Flue, and ihrse are overtopped hv soim? uf the 
higher rhlges of the disscctci! platcEiu [ircijicr. 
Tlicse riilg^.** form a complete net^i Enk except to 
rise southeast, where CumWirlarid aiid Fine 
mmiiilaius parallel one annther in a nortlienst- 
j^oiuhwesr din-cllon, £0 to 12 miles part. Bctiveeri 
the.He two inie moimtaios are the so-C'^iIU^eI ''Ulaek 
Mountains." irregtilarly trending ridges anri 
S[’iiirs, with summit eleventiunK in of UKK] 

le('l+ prfidiicefl liy eru^iouiil processes in ihc 
csxcsitially hnrizmilal rotk layers nf the pkteim. 
\Vesl of l*ine Mounlain^ compar.ifile Init genf^- 
:j!ly nameless rtdgcs nse inym 2nO to 7fSlO feel 
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Fro. 197, Dli^tcd tti|X)griljl^lV In [ho Kentucky Mnunlmns, tioot Jackson, Breathitt CotintYr III 

tliis area, di^St'etinii JiaS been H^khIs fullnw the ett'eks; farrriS ure eunfined tu the sniall uinuuiit ui 

hind on I he iwrk Iwttnnis; ridge lops are nnich too narroiv and iheir soils iite l*xt thin tn pennit cKt npa- 
Linn, I^Lilatlnii is frnin ^'al]f.'y In v.dlL'y; in anV given Valiev tlii? lannlknuses ate rather ehise tngelhnr. (Alter 
£alvervLUe i^uadraugle, Kenlllrky, U, S. Gl^dogJvaL SurVi'^'.) 


above Iwal drainage, deert^wing in civ vat it ni 
Iroin 2iXH'l ftx’l Jiloiip llie Teniiossee liKniiitlary to 
liKK) feet at the Ohio Kivor. ^'alky■^^ vajy in 
chariieter with ihc type of niHlrtlyiiig rmik. On 
tbo vvi^sttm margin^ CListelbted [onns are nw- 
inemns nial sheer avails make Irave! Inirn valley 
tn valley across ihc interv^ening rtclges almosi; 
irrlp^ssibl!c^ Ov-cr the greater p-rrt of this dijisctteel 
plateau, hi'nvever* rivers and tTceks are Ijorderv^-cl 
hy Lilhivnal deposits of some width, fmti^ wliivh 
till' valley avails rise steeply hrit la it preeipiSonsly. 

Driiinage is lo the west, \i ilh the slope of the 
pLiteaUn and striMiii palti^m is rnaUire. eoniorm- 
iiig lo [he chtgree ed dissection. On the western 
margin. \^here the slrearn.s have cut through to 
Underlying limc^tcnies. ca%x?£. slnk^, niid under¬ 


ground channels have developed, some of iHc 
^m.iller ereeks which disapp-ar imdorgnmnd be-^ 
ing known hseally as “sinking creeks.” AeCess to 
the pLitcaii from llic east b difficult, for only 
one feasible break* the slnictund depression of 
C^nndx-rland Gap and a f^w miles to its v^est 
pine Gap, afford easy ap]^r!Kiehi from the west, 
penetration, by follow'ing up ihc valleys of west- 
i-rly Hnwing streams such as the lacking, Kcli- 
tneky* and Cnmherland* is less difTicnlt. 

Early s<tt1vin«‘iit of cruir:il Kentucky, the Bliie- 
gr^iss regiorip was in large part hy an oierlantJ 
ronle [hToiigh the Kentucky Mountains, hy way 
ot CiEinlii'rlaiiid and Piur gaps. Of [he seitfh^rs 
heacietl tor poiTits to ttjc w'csl by this rouie, u few 
elected to remain in tlic inoimtaitis. La[er. settle- 









Fir, IMS. H(MiJ up lliu valVy nf CrwSi, Rrrathitr Ciiiiiitv.c.'Ktcm Kt'nhu-lcv. T3a< awk, wbJdi 

"* “i ■nvimis ^^S!ai^l^^ th>> vullev wuU u( (hj* p, rfinhig hliutini; Vtf a roiulwiiv, Tlw 

ntiidlKtl I» miIhI ttJiil, luf Q of t-niil imttr<ip!t at ri(Lid ImcI in llie hunzcwt.tl ^vlIi I.ivlts of lliu dj.m<Ljtcd 

pl.itLMir. 



I'le. IW Tlo‘ rnaj .ivi-r u “.imuntaj.l„ Hr, ..tUitt CowHy. Ki-,.lmkv. This is a ntatad.ur^ 
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zneiil puaht-fl in irom the np ibt larger river 
V-illeys. AKv!i)'s, however, n dtUkull lerruili \hv^ 
hiirnjM.Ted movemoiil nilo wod lliEs dis- 

seeleU pUiUMUp resuttijig in isahttion ot the pipu- 
liLtioii and preservulitah of speech, arid 

niajnrers ul life of a bygone day* in dtis “rcftige 
urea.*" Todayp rail l^|^cs, euk-ring by slnictiirLit 
depress runs or by way of the main dfaitiage liiieji, 
luive introdiictd malarial allerution in living 
condilicjTis. 

Most of the settlement is confined to creek 
and river lioElnms, whkh deiemnnp the location 
of roads as In a few arcus^ where ridge tops 
widen sufficiently to permit tiniitcd i!k.'tl]emerjt, 
roaefs wind along their Ie%'el cresis, esc?epl where 
they cross tuironv, sttvp-sided valley !i In' 1 k%iW 
grades. Large ifinulies fijr ^tevcfid generations* 
and sliglit movement out of the area^ have fmci'fl 
elcariTig of all ]e%'el lai]d and its nsc fcir grow ing 
com^ the principil and often the ojily fiHxl crsip, 
Tress^irc oii the land has been so gruLtt, Jii fael» 
that many of the rather sEeep stopi-s Imrdering 
the valleys have likewise l^<^en cl{^ircd and 
plowed, thongli their productive life under such 
use freqiieiiEiy ^loca not exctn^d tiircc or four 
years, Snil ertision, indnt.'fid l>y tin's iiiivvisi,' prac¬ 
tice, is si-riaus thmiighniLt tlip Tnoutitains. 

C{>nwntratif>n of a dL-nse agrEenltnral popnlt- 
Hnn in this region of limited ctpiKirtimity has 
enfom^d h'fw stiindarfls of lining, lb. 1 n 2 .es are 
<mmmonly of log cousin it tion, wllh rcwiL' of 
shakes nr liLind-split shingles. If built nf Innik^ri 
[hi'V are small. TinpSastered, and ordin;;irilv iin- 
pu^nte^L Domestic Ctinveniencc-s um jilrnr^st un¬ 
known. Ihniscsare tmscTeeEarfl: neater is ohtaitii-d 
from s^jrings or stnijlnw wells; faniily washings 
are done Onl nf dtsnrs, wherever wjiler can ho 
oHtalncd from llie dt't'per pot 1^5 of the cre^-ks aod 
braTitiies. ^\'itb fond hiatlcrjiuite in smnmEit and 
limited in kind, mnhiutritifiiii is wicJninipTead and 
its re;si]lts are nb'kitnis^ 

LinidKTing. a t^^^iciil htghlaial industry* Must 
rorrnerly im|rEirt:nir anti Minie limlnT is si ill cut, 
but mr^^t of tile barest weallli lias liecu di^fsipakd. 
^^ilLe^LLl WE'ttllh in Elie iurm of pclrolenni aiul 
coal has likciin'sc aflonli^d opprutiuiitv. Musi nf 
the oil ha.s now been eKtraeted, bnl tlic jt^at 
reserve of bigligradc hiliiriuinius coal still rv.^ 
mains to form the basis for mining as at] impfir- 
I at] I occupation in those areas whert’ rail con- 
stnjcliEKi pi-rmits evpiottatfun, Sccuic beauty, for 
she slttpt's are sEit] attractive wliere noL elKued 



Fio. A slivp slope £fi cum al ihe head of a 

sni.tli or vdllcy. Ibis is a com|jietc farm, m'U!i 

all liniying^ sh[]\vu4 Ferry Cciuity, Kei]tuLky Sioiui- 
Eitins. 

and erodedp also plays a ;^mall part by ilrauing 
tourist]^ Lind afTording support for ibe p-miuncut 
[yipulaE]{]i3, tbtmgb nut to tlie extent that the 
natural attraedveuess of llie area warranls. It will 
be noted I hat the economic ncEi cities of this 
h igh laud area xire those typicii! of higbla iids in 
genernh (1) limiled rtgriniUurc, (21 forest iie 
dnstries, (1) mining*and (4) the resort lunsiitcsSK 
here of li tinted develupntenb 

<hher flissecEed plateaus Testunblc the Kvn- 
tiicky Moinitaii^s but; in tlelLuh ihey diller 
siticralily irom ore to another beeaiKst' of varying 
elevation, disseelioup case of acces.s, minerLiJ 
weallh, and other eiivironmemlal xcspccts^ 

Ghtruitt'd The great Ecc sheets 

whEch ovcrro<le North .America during ihcChictal 
pi-riods ik-nnded highkiutl aresis in n hich they 
originaEed and over whic h they spread, removing 
soil Ltiitl other k.n:T^ic mak-rial. Mijvrment of the 
ice also striated, or sc’Uiti TK'd* both the rock liM^h 
and the underlying strata; gouged nut trouglis 
In the Ijc {Inx-k; and evc-n uscav^iled linear lni.sins 
in the sol ter layers Ix^Uveen the mure resistant 
inrala, whicfi tuilay Stand up as ridges. Loose 
material supplied in thi.v manner WiLS depisiEcd 
to foun the various topographic features of gla- 
ciiil plains curlier; the highlands Ihem- 

.selves v^'eri' left lUNirlv destiliite or litrippcd hare 
of Soil, cxci'pt in n few di'^prcssiuiui. Stich 1ns 
Ixen the history of tlu^ glaciatL-d upUnid svbich 
itreEchos west frcMii Lilirador* north of the Sl 
L nviTeiicc ki-fc'er, will minor ezttensluns intu ihe 
Uniletl Stales, cine of svbich. the .Airuwhcad 
CuiinErv of nnrtheasltTm ATineiiOlaH will be de- 
serilH-d as lypic-.il 0 / glaciated iipiuids. 
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Fig. 201. A mouTiliiirt hi^nic, CoiuUy, eastern Ki-ntutb* TKe? nri^inal fine-rnnm lo|; hnnse, vdih hui 
a singlu dswr and n^l winf^L^w!^, at ihe^ Ml, the impnititc.-d, uciplLtsleteii ffaisle atlclltion 'd\ hHg iisndc 

(it lieELtdi itripi>rd with hattertsi* is of more leeenl cucis^tryLEion. Tlie chimney U hitilt o{ sancLtonc 
Laid withoul lOLsriar. Ttie tml is nf 1kai^d-:spHt !!;hisi};lt». Hv fOEilrast with the huasle, dip highway Ofl whicli Et 
fronts, a portion uf the oM WildcmcsH Hoad* is an p.v\ iTHent^ wliJeh indicates the chimge ucL-urHng 

in tlie KeiitljcU Stotin tains. Antutlier typical muiuiliiln liotiie li shewn m Figr U. 


MiL-cimuni eleviitians in this reoc-li 2230 
feet, hut the average detes not ex-ceed 130(J to 
I4tM) fcp(?l^ There^o^e lliis is not a. highland of 
great clevaticni, thaisgh on its efistem margin the 
hind surfiice rises alimptly as much as -JW to 
SOO Uh-X ii^Kive the narrovv lncustriiie ptain of 
glacial I.-ahe Dultilh. On attairnng the general 
level of the uphiiKh much of the surface is rather 
flat, with occasional ridges or “monntaiiis'' of 
hard, resistant rising with steep or c^=^en 

vertical slopes to ele%vitinns of 400 feet nr more 
alKTve Ehc Iwdcring depressions card ed in softer 
^^^^atLl hy ice action. Such depression-^ are often 
ot'ctipicd hy lineiir lakes with rocky shores anti 
niimenniTi islmuLi. or they may acCtutniHid.ito 
drainage lines. This topography results from a 
long orosiniial hs.sinry. w'ith ice action rt^-ponsible 
only for present minor surface irregukritses. 

The mineral soils lire iwkoLs; flat^ poorly 
drained areas ;irc covered hy estenjsive and some¬ 
times dt?ep deposits of sph.ignnm peal, the 
sw^amps, in which the rivers In^ad, imparting a 
hnnvn color to the soft waiter nf the strearus. In 
mnst places, ihc mirirral are iJsin, often to 
I he extent that rock expi wirt^ nccupy miieh of 
the jFtirfaec^ Wliere soils up^'Hrar to exist, inspco 


tiou w'ill often disclose that they are frequently 
largely of organic material, so that 
they are destroyed l>y forest fires* Only in limited 
area^ in depressions are soils of siifliciErnt depth 
to tempt dciiring for agriculture anefi even thercp 
they are generally stony^ in some! pliocs to a 
degree that cnilivaiion is \irtiial!y impossible^ 
Almost ewTAwhere^ indeerh hMinhlers muni ho 
removed ftnin Gtld.'S with evt.^y pl^JV^■ing. 

Natural drainage is pair; on (he flatter up¬ 
lands, (i^vump CNinclittons arc cnmnimn Many of 
the tlcprcH^^inns arc i,Ktaipi('d hy kikes; in some 
areas, approxinisitely half the surface is w'ater* 
so tiiat ix is p^ssflile to travel many miles by 
ciUKie!, wiEh only short portages. Rivers llt:iw in 
rocky gorges in their kiwer c^mrses; on IcMviiig 
the nplanil to descend to the L:ikt: Snpcirior level, 
alt have one or more falls, in addition to others 
farllier upstream. These charactcrisEics i>f the 
rivers prevented use ot Tiiost rd I hem for running 
logs m the days when lumheritig was important 
fViginally, thi.s gLcintcd upkind supported n 
valuable CQuifernos forest, bnlh nij the fjeltcr 
drainccl land and in the swamps. TocLv only a 
small fraction of this cover remaio.x, iind that in 
inaccessible areas, for it has lieeti destroyed else- 









Fig. 3^2, CliicEiifi'^ hi^Ei1;ind lopo^nkj^iliVh itiiIls sniitliwcsl of Ely* Mifire«jlii+ fii the- Skiperinr N?i- 
tIcjiTiil Fon^t Tlii': nf llw s3ig,lil ri-lJcl^ W^th lakes ffl tlie ^Wj-WT deprissiaii^, aJJtl srwanlp 

CD'nditfHjns COIIltiaon lliroi;i^}bi;»iit the l^iit, pHjrly druineil There iirit nn fiifnkS UTid, ejieept firt ifie Otie reiid 

Vrtiii^h :iGT>'«» a resort of Be sir bliiiiti Lake, no hEghw.iiy:^. Tmreh eitx pl by water, is d^fHeutt, evidenced by enm 
in sim^ey ^hou’ti by lection linear (Aiter fVeLLmieafy^ E(v Qaadmegle, Miiuieaiolu, LvS. Ccnlogkal 
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where by reehless ctilting uitcl cli5Li5tmu^ fires 
vi’]iFe'!i anti Jcilit>ivtKl ]iin4)eriiig 

Opi!TiLtl^l4$. 

Much of the ereu H stil! of acerSiS, 

extr'vpi by waiter K«>ark are few' its numlxT and 
o/ren poor; fn cxlensive areai, no riiil liiiei 
traJe, and none over has, roads, 

now jiU ai>aiidoned. Diiriri|; the long winter 
mOTilhs, when the land stirhtce is covered to 
considerable dqiths by sniiw- and during the 
spriiTg. when the frost goes out of the grcjniid, 
many of the n^aib are iiopti^^alile and connmiTii- 
catkin, both intc-niai and wilh the outside, is 
difUcLilt, away froin a few main highw'Liys. Utider 
this handicap, popnlatum remains sparse and 
largely contTiitnUed along (be main ro.nb in the 
feW' arens where canditinns, thcnigb poor, are bet¬ 
ter ihim averiigc, pailiciiWly where mineral 
wealth E>r resort pos.^i]n]if{c^ afford oppnrtiniity. 

Popubtion b s^ip^Kjrted by mining, forest in- 
dnstrii^ limited gra^rjiig and agricLdEiiro, supple¬ 
mentary fishing, aTid the rcscjrt bustiuss, Tlic 
past gi?ologieal history of tlio Eirea his Ixiun such 
tl;jil one of the most im|>ortaiit irtHi-ore di-posits 
of the w^orld, that of the Cnyumi, Mesahi, and 
\'tTmilfrjn ranges, oceiirs hi Ihcsited portions of 
this regioiu LiK-ally, therefnj-e* the area presents 
teiiipirary oppirtunity and, where this is tmu, 
pijpnhitinn hs l.urly dense and ctiimpact coinmim- 


ities of some stw csist. Originally the forest 
iiidn^tTy' wa$ impirtanj, hut today iIh- niirrchant- 
able saw Ihidx^r is virtually eshausted; cutting 
of piilpwoiid is pniclically all that rrnudEis; and 
this affords cinployini-nt for only liinited nnin- 
IxTs. AgrienltEire likewise sup[nirts lew, for clK 
niale^ tcipograpliy% soilji, and bR'iilion all eorujrpine 
to priivi-iil pruhtable prodtiction. The niajnr ernp 
JS Ikfcv; Elbe Si’i-oiid, f,ir less jinj[X}rtaiit, pfiEatoesj 
tlsc octeaL^e of both is smalL lamited gra^^ng 
and fi^ilijiig to ssipplemcnt other liLComu are occa¬ 
sionally pEis!iihle» htii Mjch oppportiLiiitics are 
generiiHy pvailahle, and tJie nuinlxT sup- 
p-irti;<l ill this way is iireon;>ider[Lb 1 c. In cvimmon 
■Hvith all Jiighbud areax, nnd more lliEin for many, 
this gJnviaEed upland uffEirds recreatjoEial oppor¬ 
tunity. It is a V'CTilkible canoeist 3 and sportsman s 
parad isL*. \nles of Waterways, rivers and kikeSj 
olftr oppibrEtiinty for both reorr,TEion and sport; 
fishing is good imd game is ahuiKhuit, Tllc brac¬ 
ing suinim r climate is likewise an nEtractioii, plus 
I he Ih'uiMv of tliL- rivi^rs and lakes^ drjiwiTig many 
to the ArrnwhcaEl Country cadi summer. 

Takujg all iiiitural advantages hiEo L'snisidcra- 
tion, this higlilaiid area b one of limited op[TOr- 
tuiiiEy, cstJcpt ill restrieted tracts w here miiieral 
deposits occ-ur, Ft>rcsrt wealth is c-sbiiuytedj agri- 
culture is gcEierHilly unproElabh^ isolation k often 
cousiLleriElilc. These wufaviH-uMe eoud[|inris are 



Fin. a<w. A lypkal «fni- fn llii- RLci:il«l i.pfunJ nf Lik.- CrMitilv, rairtiK<ini,Trn Miniwftit.i, In llit biiife, 
gruund. b llic niumitair □( mtin; n-MMaiil njifc; hi tlic Ihu-ar dcnrrAiil,,',) in the foroemiind is Las l,i.ke &.ils 
thaugl. stnnv M may Iw tn (lie li.-M in tlw? forr^n^ntl. Mt. at imniH.TH tliiikm-ss lii<ri- tn hav? lc-m,«cd 
cli-nring mid iitti.nipt«l agritiiTliii-jl usr- Alrnis Hie latedmrr. I.iddem U alxi.i! 10 aildiKcs for dil »- 

suit asset, here us cisewliere in this gl;«;ijit<'d uiplarid, is more imiM.rLm'! Umn jigiiculliiTe ’ 
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Frn. IQ-L This Tikjicl af wliltv pmi' ItK^s {i destfHod fur iJir Cloqisct nt-arlv 200 mites dis^^nl. Such 
Uniukiii^, nuiiL’ rwxTHitr^' !))■ Irttk i>f riiil liiws, ii evp-niu pTe^tmiing iimrict lin^ taf all e-sctp thv U^st sawbgs. 



Fifp. 20.Ti, An fi|>andnTi.r>cl fairn in [jLp Coiirily, nnrrhi'ssterr^ Minresrf>in/rhls Farm id 20 aiLTes of clt^cired 
liUid uhiinJcmod in uind, fcif for QiTS, stiH uFKH't'Lipitxh hjCTink'^iiifr ijb;4i!i(ki|in'H^lt 

fiirriis In t\m artst, and a< aiTnpaMylnii» tax cFt'linipiunLy, hiive nilsud tLisoi lo die oAtmt ils^t ihiry eornmurily 
rqiial 6 puT oi'nl nf n Ijiw Ha3i''A vnliii:. 


not and cuiiiujt Ik: nffi^i't ciijnptftrly liy srt'nic 
bounty niu] rc’t rentioiial \Tdnes. Tbc result is that 
tax dellnqneriey timl land aljandoiiiiiunt, c!^- 
ciiilly oFF the main higluvays, hcive Ei^isiimed Seri¬ 
ous pnjpjrfinns+ virtts:i!ly bankniptiiig mLitiy of 
thfl conn lies. Hie kind is, iherefore, gniclmdly In it 
surely passing into state and natfonal forest 
o\%Tier.slnp. Already, alt of Crxik County, tlic e^asl- 


emmnsl uf tlie nrea^ lies coniplutely vvitliiu the 
iHHiudatti'S (if siieli furesis tir fn liidian Besen^a^ 
ffon^ iiiul the simc fate a^vEiits many other por¬ 
tions ct iKis glat'iEited Ingld-ind m the near fnliire^ 
Hus is, iTi itself, an indicELtioii lliat die area Licks 
o^:iportunityv mt* (or a furest crop yielding low 
ri'liino; and Ih-'Eiio dcsiralde nnlv hi case land is 

-f 

nnsiitted for some DtlitT more prolitahle use. 





Fk. 2£W. MoimtiLir l.ipi^'niphv 1Li>rll,ut^h-m C»l»r.ic]L.. 10 miU i,.,f tli« <^s| ,=f f fliimmit 
f.liiiitiuiu cw«-<3 liJMl f., t uiiil n licf iji Krt-U. Hrj;«U ami tai] lines v.illfv*. |he C<jnliiieiiL.l 

DivJdu b> «ay of i{ajp. or , ut.rrn clesatSons aro l<«sfst. -1110 dUniioiLS TOMti-S .,f ihu* rail II>il< afid 

at the ainiii east-west highway. On eitlirr si<le of Hollins Pass at vOi e!evatti>ii i.l 11,6‘in f^t es-tekme tire 
hi»Jidw-JJi lupography imposes un transpoftirliuii. ( .^ftir t City yuathupigK V. S. tkuiujju'til iiutvey. ) 
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Maimiflins. Momitiuis ure the result of rnistal 
fbformntiuik which procitiCrfi> ele%^:iljun, Ltcttun- 
piuiiec] hy liking or fti]diog of i\m strut.Lt, either 
simple or coiiipIesH niicl often gretit altiTulieli of 
the rt>tk bverSv Cctiefully miirgmal tu oceim 
lusius, muuiitLLiiis are stmielfnieS uf great ck-en- 
tion^ a iTiajot vptstt of the luiid surface being 
matehed by a corresponding depn^ion of ||ic 
iKean Rotir, or a "flctrp-"* The Tuscurora Deepp 
of 4655 fathoms or 5^* inil(?s, n|F iho coast ol 
Japan Ls a deprt'^sion of this tyiw- 

Though the general pat ten i of rnniaitain dis- 
Iributkon results from concentration of uplJfl: in 
deSnite areas along lines of wciJcness wliich 
border the great ocean basinsp tbs del ailed sur¬ 
face features of each motitituSn area arc tlte fe^tnlt 
of croKtonal processes and, snmetiniesK \i4canic 
at'ti%1ty, which is often associated witJi moiintiiin 
fonnation, Ttiis is because of the fact that, no 
sotjner does uplift Ijt'giti llian ruuiijng water, fee. 
and other agents of erosion Operate to Uiwer the 
surface diEcrenlially, thus producing mountain 
*^peaks” such as the ^Nfatterliom of S^^ilta^^rlaiid 
fKf, again^ ■coleanic activity may bnikl a great ftino 
Lhe that of Fuji, which rwes 13,395 feet almve 
sea level at the Landward end of the peninsula of 
tlw iKamo name in japao. Only so long as moun¬ 
tain uplift continues actively do mtuuilains in- 
cfeaso in lulght; v^■^th its ccssatiDiip erosion eveii- 
hially reduces the uplifted area to one of both 
slight cleviitinti and fcliek Thus both very young 
anil very old mniinlains are of relatively slight 
elevationj only during late youth dind early ma¬ 
turity do tiury rise to considerable heights above 
sea leveL 

Mountain uplifts of conjcidnralile clcvatinn 
modify tlie general climate of areas distant frism 
them and also caiL^e local vsiriatiDns, related to 
CO! I figuration, within the niounlaiu region itst^lf. 
These loc^-d variations result from diEerences in 
clevatiou ami tlw an^nmits of lieat received hy 
slopes nf different espo-surc and Valley flours# 
At sufficient elevatioiiSp varying with iLktitudcp 
temperatures may Ik- so Iow^ tkit sntwvcm'er^ tlie 
ground at all seasons of the yeuf, evern at the 
LM|uatnr, Kot only dcjcs tenipcratiire dccTeus& 
witJi elevation, but the air also Uicomcs tlitmier, 
so that iiomud fareathing ckx-s not supply suffi¬ 
cient oxygen to make severe physical cxeriinn 
possible for persons accvistcamcd to Ii%1ng at or 
I'aear sea level, TIte normal vertical rlistributfou of 
temperaturfip w'hich uitroduccs filing of native 


vegetation and cultivated crops, is inlcrruplcd 
likcally l>y dlEoreiicvs hi e!t|>LKHure# Tlius a sunlit 
slo[SL: is more desimltle thjin one uE the same 
elevation facing in such a din.'ctiou that it is 
^fiLidcd much of the time, or that it rceeiv<^ only 
rays of the sun which strike very obliquely and 
therefore have hut slight heating powerp Sunlit 
s1o|K!S naiy even be more desirable than shaded 
valley floors; the latter mny also smEct from lower 
temperatures catj,wd by drainage of cold air from 
bordering slopes, Tliese kical tliEcrynccs may be 
sufficient to oli^cure in consitlerable part tlu? 
effects of temperature decrease associated with 



Fto, 307* A heavy gnide mi the CnnadiDn Piidflc 
Rollrcad, near Field, Britisli Cillimibia. Fulk^wiiig up 
the valley of n stnall stre-am, a trihutaTy of the Buw 
Hh'«rr. the tmin h aliont to enter a spiral tnraiel 
tlmni^h the ridge dividing the drainage \tAs\m oF the 
Buw and ColmnhUi rivers, the two Wtanolived 

ncvt^Hiiy' tn pnll lhe brain. In the liaekgfniind Is Mt. 
StepI™. fine of the majestic peaks of the Cufindian 
Selldrkj, ( Courted’ of Eic OmiidjcLii Paeifle Rajlrood,) 
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Fir. £M. Ulte Luuisi. (tnn «f ihebi-anh’ spolii of Ihc Oin.idfan Selkiilcj. Its Uhpsit hasin. fornKi] hv 
gJaciril uftiiTii, ,wd bordimd hy wwipitoiii, toiMLd j-Uipt-s, Is Blk-d wil]i hliu-icrrtn viultT suppUi d hv nii'll- 
gill*Jill tee. Tliev lake ii typleal of miliiy of iriiriilAr origin throngliunt thi^ area. (Cboiti^sv of the Catmdfiui 


F 



olcvatiaiu Lmeal topogr^phk within 

-i given niountLiiii area IiLewise affect the uirnsnnt 
u[ precipitation, noighlKjring slapc^s nften receiv- 
ing quite diflereTJt amonnt;;, v^irying with their 
rL-hitirj|ii>hip to the direction a| tin? prevailing 
winds. Thus- tlic wind wind or western stnpei of 
(he Sierras receive 50 or more inches of raiiafttlh 
as the w^irni^ tniiistiiie-lbitleo air expands and Is 
ttirtled in risfii^ over tlie harrier. Once over ihe 
sum in it clevatinnSi the siir tlescends and, on dc- 
seiitidiEig, is c.ornpre?i^e-d Uy the weight of tlie 
nverlyiiig air Jind tlierehy ^vanned, sio tliat its 
capieity fnr holiling mniNlure incTesijJes and niiii' 
fall K light, generally less tlain 5 Inelies in the 
Great Hsisin regain in the "rain slaidnw" of (he 
Sierras. WidLin mcnintaiii areas cfverv'W'Jjere lhi''Sc 
SJiine diiTetenees hi preeipilatiDn mav imted: 
windwjird sfojM King TefiLtively \vv]\ watered 
nnd somitimes fonsted; ke slop^^s, where tlio 

Fio. A seme m (he Canadian Seflddcs, 

wli[i.-fi scaiie t\i die i;raEbde>t piiliiiii(jEii sciTiutV 

ifv die %vf«T(d. .At ihi^ kfi/iii hiak[£niUFiii’ die 
|W FiiEiudal tuvufys id Mukiiit Sir Oumld; at thr riglil, a 
ijl.ic. ifj i&snikig from itH eirqne i>r I'ldleetkng hllNin: 
iii Mu- fiKrt-gFiiMiiii is .b iiiiniiit.Lin Milk v ^Hii iH 
U i\ sin iitL [CiHirtcy ai Mie (:::jiiLiihiiri Paei(it Bn|l- 

i 
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Fir^L 2JO. CriLltiT l-x£Lbk£\ OT4jj^Dn, JccL^iiiblc fruiiii Mt'dfnrd bv on Lrxcvlltnt m^d. FtriEii 5 to 6 iiiikrB 

Jn dii'tmplA’T, tlu^ \ttkr Lh iK.trly iiCJlRJ Feel deep, h iUi nhoTL-ai wlileli rise steeply Jmm S^CX) lu 22DU fee! al»ee i!» 
blue ivEiters. Tliis tb^pressiejij \ji a CiiiltL^rsH i>r the of a-u e>{linc t ^ olc&no, in wliitb Wizard Islttnd at tlie 

rii^lkt II a MiLulll i.'ufie buiU siihLSrquekit In ejithiietlaii cif the gn^l. viilciUlP fn Hie ef^ter i)i[ VvIlkJell Cfle Like noyk' 
occurs. (Courtesy of the U. DepiirEiricitit of the lulLfiE^r.) 


capudty of ibe uir for holding veater Ls increasing^ 
being drier and often desertlike iii cliiiruE^tcr* 

In ibe tropieSp a rcLiiivelv slight elevation im- 
prEAos tnnditions materially from the sLindpoEiit 
of mall. For cxait^ple, at an elevation of @(P0[) feet 
ll]4? a%xTuge temperutiire muy be T(J* F. and dally 
runge coiisiderablep whereas adjacent lovvkiiids 
near st^xi level iweller at 00F+^ i^vHh but small 
change fnim day to night, often associated with 
high hitniiility, Tliiis temperature condilitaiii of 
the Andean plateaus are much better than those 
E»r the Ania7oiii:in lowhunis, and Quito and Ui 
Paz^ at elevutiEkEis of OfMMl feet E^r muic, are hcLilth- 
fiilp wluTCiis the near-by lowlands are hot and 
disciLse-riddetL It sluaild IiejI tw unckTsEocid^ 
hnw'ever, that the lower temperatures of tiopiE^ul 
highlands ensure a cllitiate simihir to that of 
hEgher latitude^ with parable trrnpf^nitnres. 
Moreover, in higher intemiediate latitudes, even 
n^iEiEir etc vat ions may produce decrease in oppEjr- 
tnriity or, in semuc cast^ Cause im area to bo 
uiLinhubitabloK 


If; mnuntain regionsp roads and rail hoes follow" 
natural depressanis nr valleys, anossing divides at 
low^ spots ill the ridges separadiig drainage liasfns. 
Generally eireuitoiis^ thus increasing distances 
and easts of traikSporlatinn, grades of these mads 
and railroads are liea\y on either side of the 
pEWirtiS. This dcETTeases the lotid pE>H3ibli\ slows 
trafEc, and increases the cost ol moving freight. 
Sp.irso i^Eipututinn and ba-k of soflieicnt freigiit 
to bu inoveil aften make adecjiiate road and r.:;!! 
ctULSlruetioii cconomicEdly impossible, caiisLig 
depeudeiK^o in part lipcin primitive traiisporta- 
Xlim by pack animals* Tliis likewise hiunpers 
devetE^pnienl. 

Mniii;it4uns alTeet distriliEiiioa pf population 
and pattern and l^-pe of land use* lioth verlicai 
nTid hEinZEUitELh because topography restricts 
tfFeetive oceupatloa to limited areas and vertical 
tempcmliire gradients, phis temperature and pre- 
cfpilutifpn variatlopis related to i-xt>osnrc% cause 
marked dillercuccs in 4Tp(>nrtiinity. Vertie+illy, 
ibis diflerentiatiun in opportiuilty in mountains 
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seft Ipvdp 7 ini!c> in It Jiglli Eind fr«3»> S tu 1 ariilr in ^idth. li is. ga!'tfcc‘r 4 illv nssiim^d ki W nf i^liicLaf 
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Bi^^-fimmDdiktioiij of varioijs typei. (Courtesy of tike U, S- DeparUnent oi lilt LiU'rior.) 
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SURFACE FEATURES: HIGHLANDS 


h sajncH'tLit; tJie etjuiv^lent of ths? horiMhtal ovef 
extcnstvtj pluiHs 4iruJ^s. Tlius^ itx hercas the popu¬ 
lation of plain*; tends to bo diJvtribEiti-il unifomily^ 
except fof urhim concentration^ by contraj^t^ 
niggod mauntiijn surfuecs confine most of the in¬ 
habitants to a few fadored spots. Therefore major 
agglomerations are along the main river valleys 
served by high\vays^ and importaiU urban aggre- 
gLilion.s arc Wateci at the fcKri nf these same lines 
of travel and transportation. K\cept locally^ and 
in sniall art^as, relatively limited potentialities 
Tnahe mountain regions inferior in the opporlun- 
itv thev ufF*ir<L 

■f * 

In the lovvtT latitude^^ except for tiicape frt?m 
Inulands dnrirag the hot Seas^jii, as Irtrin DL-lhi 
to Simla in India^ there is but little or none uf 
the seasonal vertical shift of activities made 
necessary^ in higher latitudes by annual nukges 
of temperature wl-kich prohibit viinter use of 
the higher ^lopcs^ During the xvamicr tuoiiths 
of high latitudes, however, v^arious econamie ac¬ 
tivities may be curriedl on cnineijen tally by the 
Ssime pfvpulation group at different levels, much 
as nearer the equator throughout the year: crop 
prcxluL'tion in valleys at louver elevations; gm?- 
ing of flochs and herds, and muTiufactiire of dairy' 
prixlucts on summer pastures of higher, ice-frec 
shapes. This dLstribiiHon of economic activities is 
characteristjc in ihe Swiss Alps. 

Metmtams, in common with other hightiinds. 


m 

afford rcet'caEional possibilities and, because of 
their greater elevation and rcll&f, in greater ^iv- 
gree than avenige. This explains, in parl^ why so 
many of our national parks in moiititiiiii 
regioos. TTiOugh such areas enjoy greater popii- 
lariiy during the summcdr^ vvinltir sports liave of 
late attracted increasing numbers. 

^ fountains not only uffett populations which 
live vrithin their borders, bnt they may ftlso either 
protect or handk'^ip other gnnips outside their 
limits^ for they always obstruct movement Tlie 
ranges of the JlimalLiyns, for example, Ikive ah 
ways preventt^d invasion of India from the nortin 
Only fnjm the northw'csl, where the mountains 
break down and compar.itivcly low pluses exist, 
is it passil^le to enter the Indo-Gangetie Oe- 
predion without great diffieulty* Jlcncc all in¬ 
vasions of the past liave come from this direct i«m. 
Similurly, the fact that Aftica Is often said to 
begin at the F)Teii€M?s indicates the comparative 
iinportiince of the PyrenetJS and the Slruil of 
Cibr.Lltar as barriers* and empliasizes the iin- 
portanec cf the mounuuns. Wliclher a given 
mountain barrier is effective depends on its 
hi ightT its width, and the niimlxT and ek'vatinn 
of its passes. The Himalayas are effective, for 
thry urc high, and tfieir passes [ire ln.>th few in 
numla'f and nt great elcvnlions. Henw this barrier 
has played an iniprirtant part in the life of the 
popuLtii^n and in the hislixy of India. 


QUESTIONS AND ENEHCISES 


1. Name the mihdh i^iuns of highlancb atid stLi[e 
iIkmt rnminon charaetcristiL-s. 

2. WliJit TFlLiUr;!! dnt^s the Sprinyfield naiti livHr 
fu the O/Lirk reginn? JIoiv dun's it tlliFur from 
niEinv other part!; of this regiiicl? 

De-^rrjbo the tnp^E^r.iphy, utils, and draiiiuge of 
tlie Sprtngfield Pbiin, 

4. Why was I he Springfield Plain settled fplntively 
lute? \V7ial is the character of the prciiint wy 
enpation oF the area? 

f>, htow dramas ihe Spr[ng!iield Pluiii compare in de- 
sirabilily with oilier piuls i>f the O^ark.^? Wliy? 
\^1iat cue ihc suffave rlev^atioiis of the pisr: of 
I he Colotisdo plateios shown bv'Fig, t SJfi? 1 tow- 
do these eniTipatc with those iil the Springfield 
PliliTi, Fig. IS5? 

T, What {fl the chumelcr of the rivet valleys of the 
Cohirachi plaEcon.^^ Hnw' do such valkyA affect 
the a<feWiihiTitV of the area? Why? 

8, Why Is the prccipilatinn of the Cnlnradn pla¬ 
teaus generally light, hiiL variable in oiikLiunt 


fmni place to pkivi'? EctW'CN^n vvhul limits dees 
it van ? Mow does this varliitiork affect the types 
oF v egeEatfon? 

0,. Nrtnwr" llkt eucrnnmie actiTitfrs nF the Ceilofiido* 
plateaus. Mow arc thev^ aHecled bv topigraphtc 
and climatic moditioce;? Whbit i$ meant by" 
“fieMXiwatcT f atming'*? 

I Or State Some favts e'^hleh Indicate that high pla- 
k-aiis socTi as tliOiie of sk>iit3hwe-siern L^oied 
States iirq orcos of limited oppfutimity For 
InatL 

n. TIow^ large a [Kipiilatfon do the GiWadn plo- 
te.iiLH supptut? V\-ii4it is the cliariK'ltT nf this 
j^iopnlaEion? Wliy Is so miith of their area Indian 
fonntry? Whai Indian triljes make their homes 
in lliK area? 

j3- ^^'hat Is the distinctEou betwecti di^XHTted and 
tindis'sectci:l plateaus? 

l^r Di'f^Tifn^ die I'les'atEon, topiigTjip}iy% and drain¬ 
age of I he Kent inky MoutitaloSp a dissected 
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14. Dcidib^ the Eelllemml <iF the Kenttit^lsy Mrstiii- 
ifliiks. To whit aitiis i& hiuiT4iii cvcupiiUoii eon- 
fined? \M»y? 

15. E>iscus# living condLlioiis nncl the eeociaiiiic up- 
tjiitDei^ of the Kei^tueky MutuiEiiiEiii, botli piut 
and pfesent. 

10. Where did llic great fee of the Glacliil 

periods iH-igimite? Wliut axeas did tFufy cmer in 
Nordi .VuieriL'si? 

17, Wliy li dicTf? So Uitle soil in gkd^ttrd ii|dan(L? 
What h the ehamtter of die soil in sm.h 
arnEa^? 

1^. Desenhe the drjhfna-^e of glaciated uplQinds. 

19. What eamomie aclh JEles ju-ne lu siippi^rt man 
in gleu'inted npl^inds? Why k agriculhire rela^ 
lively nnint^Kurtuiit in such pjrea^? WImt are 
lypStal tTops? 

*0. What miiwral rerururui! Is impurtunt tn the gla¬ 
ciated upland of iiurthcaRtem .MSiinc^ota? In 
what “^ranges^ does it tsetitr? 

21* sie the bctsl uses fur the Lu-grir part of 

glaciated uplands? 


ITow are nmuntuinii lonited? In what funda- 
mentiil respects du ihty diJTef from plateaus? 

2^. What is a “deepT Wluil rckt-ionship does It 
bear to a loouiituin uplift? 

24. Why may a sunlit slope in n mountain dien be 
pie£eraibln tu the ILitter Luad of a v alley fiunr For 
agriciallurul ns^.^? W\ty may the agricnltLiml do- 
simbility of areas vary greatly Mathin diart dis- 
tan«^!i in mountairr regions? 

Why is pjyvsioiil ejsertion difficult at great 
iiuns? 

20. Comphatu and enplain the difftrence in preoipi' 
lutirifi on the wes^t slopes ol the Siienrus and In 
the Great Basin to iheir east. What is mejint by 
the It'tm ^'rnin sltrttkrw'? 

27i Describe tiK! puEEem of popnlatioTi, including 
tirhan WiitiaMii, in nioontaiii areas. Wliat is the 
basis for this paEEem? 

2H. W'hat di^ermit^rt the efifectiveness of a nioint- 
iain IjarrfcT? Name some elfectis p nvujinEa in bar¬ 
riers. Why are the Himalayas so elective as a 
barrit-T? 
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chapter Twentipfour 
MINEKALS 


Early /ind Mincri^h. Muii'5 first use of 
inmernls l™g ElTitedutf;^ tKf period of wrUttii hi^- 
liyry. The story of their eurliest umt ruust> in iact„ 
be deciphered frotu tht rtrard left in graveb 
rtiid other deposits of Sbe time hen huniiin be¬ 
ings shared tl^e VuHth with the mammoth and the 
wQoly-haired rhinociT^Js, for the earliest kiHMn 
tools and weapons made by msui ttre Joiuid buried 
with the bones of these aniTimh. 

These earliest implements were generally made 
of Hint, w hich occurs i«i nodules of liigh purity in 
Lvrtain beds qf qlialk huU where flint was not 
Qvailablep other minerals such as chert, obsidiiui, 
chuk^cdony, amf tpiurtzite were stmwlimcs used. 
Mujiy of the first "fiints/^ or stone tools made 
by fuan during this very early or Paleolithic 
perimh Were sn caitdo ihut they closely fcst'irllilis 
I he ILikes produced by natural agencies such as 
frost action. 

Sonic what later, during the Ncolilhic period, 
though still long licdijfe the time of wriUcti his¬ 
tory, these stone implements wi-re improved by 
secondary flaking, grinding, pdislung, and piere- 
ingn Manufacture slfwv; pili.duug was by 
nibbing on stoiie; drilling iwls hy lund, with use 
of abrasive sands, A luaii might spend the leisiiro 
of a lifetime in p'di'Cling one liH»h uml imt a 
very gord one at thiit. [mplrmcnts liy this time 
also assumed a greater variety of fumis and n 
greater degree of spcchiliziition, so that their 
exact uses are easily recoguizuble, not always 
possible with I he earliest flints of the raleoHthic 
pTiud. turminy cAH's, indeed, they were superior 
to those made by priiuiiivc populations of recent 
times, Such were the icNik and weapons of man 
during the Stone Age, when his dep-ndenee on 
minerals was Limited to use nf nrinmctallk flint 
nr S 4 »me fitht-r minfral with a similar fracture, 
whiLli permitted ot^ipplng. 


Tlit'se -^^jolithicr implcinents are ofiei^ found 
Oil Uic surface o| die gnmiid or just under it^ os 
well as !ii™ewluit more dirvply buried on the 
lormer sites of dwellings and in tlnnidi fjr burial 
mounds. ^Jliough relatively common, being fre- 
fpL-iidy uncovered by plowing or oxenvatioii, 
llieir origin and sigudicuiicc were long unknowTi. 
Fur eiamplc. In SetjtUuid the Slone liummers 
WtTc pipularly known as "^Purgatory rJarnmers," 
supposed to have Ijtrcn buried with the dead to 
enable them **lo knoek at the doors of Purgatory^ 
until the heavenly priilor oppuiTcd”; the arrows 
Were thouglit to Ih: \'lf darts used by the fairies." 

Rronsc ainJ Us Earhj Man. Early man 

prol>ably feiicw ct^pp-r and its property of mallc^ 
aliQity^ which fitted it Uw easy stmpiug, long 
!u:h)ic 1*10 discartlc'd the use of stone implements, 
for it occurs pure in naliirc. N'cvcrlhelcss, he 
marie only slight use of this knowledge l>ec;iuse 
the softness of the nietaJ iiMdo it uiisujtcd for 
must of his nc^'cls. At some unknown but rela^ 
tively recent time, however, be dbeovered, prob¬ 
ably accidentally, that if alhm^ with thi it 
iM-came harder and could l>e casL Further, this 
alloy of copper and lin^ or Ixdn'^ep pisSeSst^d the 
uilvantage (hat, if made into a cutting tool such 
iss ail axe, it could laj hammered cold and thus 
shariamefl if it became dulled in use. Exaclly 
wht^ie man first acquired this kiiowdcdge of 
broiisfe is luicenaiii, though it is known that its 
use, itiEniductui into Europe from smne other 
area^ was common in thiil ctmlinent fn>m alitait 
2EX10 JhC. to flitlEI B,C,i a p-riod sometimes known 
as the “Bronze Age.” 

Bi'Ciiuse bronze requires Ixilh copper and tin, 
fuelals which are ruTt ftaind everywheiTt, and |ii 
lew places close together, its manufacture and 
use must haw hctm restrieted to very limited 
arras, us long as man was dependent entirely on 
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]uu\i\ lii sjitisfy ull !iis iittxk. A rmJ^ 

mi'iiLiry L’^innitTCH- must 4i%siimcHl 

].if Flirt! list! ipf Kirt:>H;a‘ 4iiul ivitUf- 

spread. 'I'liis serves to illustratL- iiow i-^xeliaiige of 
euiniiKJilLi:ie!C its id LeIisix males for prutrress and 
raises staiidanls uf living. 

EtjW^ i'sr of htm fnj Of llI! tlio Viikiulsle 
mvtab of ilu' earth's crusty the elH-upfsi, and 
Tiejcl to nlhiiivtniim the most sihmidaiht^ is iron. 
FortiiriLLlflyp it h also the mcMt iisehil of thein 
4ill and perhaps the most i[ 4 i£ispeiisal>lc al all 
viibstaiiees used hy miHi, except the air he 
breathes^ the 'icater he drinkit^ mid the fiMul lie 
eats. Irnn owl-s, its imporlaie.'e in part to its 
ahmidaliee and iaiile distrihiLtli.in hut. in even 
jrrealcr deup'ee, to its varied values aiu! pro|TertJes. 
’I'has it is hard hi hies, soft In horsesluje nails; 
liriltle ul>en Cast, malleable and diictile when 
MTtJUErhti spriiigv% or witliEmt ri.'ijilieneej and 
magnetic ar iioniriLigiH'tie. It is the 'Tmteus of 
metals." This is why it has no adequate sub¬ 
stitute. 

Wiicn and w liere iron first attiaeEed Jhe sitlen- 
Eioii of man wilt nex'er be Lnuwo. though this 
[>ro]jal>ly uveuiTf^d when its ore We^s acciilentally 
hvLEti^il ill H5me proliisUiric \viH»d fire, with the 
result thaE u lilack nutss uf the ini^Ea] was later 
riaiiid in the ashes. CertaiiL it is Ehat TnaFudiicELLie 
uf irun, even hy iiemiiuviige ! rifles, has lieen 
wiilelv tTi5trihiiti.!d for aves and that tlieri! Jias 
\)if cn ijo civilion with el WTillcn n-eEird that 
hEES tin! roade some imc' of [hr metal Stnne lielievc 
that knowledge of iron aiiEl ils use extends hack 
to -tiHJfl li.tl ill Egypt, Assyria, and Chhia, but 
this is not certain. 

Ill Egypt, thnii^h liio^m, rare^ and valnalile, 
it was appiin^nfly coiiHidered "impi^rc,” since it 
w'HS iioE Used for religious pnrpiJ^iCJi. The early 
liclireW'S wvtt* n^rtainly ac(]uaiuti^l with iron, 
for TiihLibcniiip nf the sc-venlli geoeratiiiM after 
AilaEo. is descril.ied in CetiesEs iv:22 as "^an iti- 
siruclor of every ardfinfr in brass and irEni," ft 
iVLis ap]i;irt'nEly rare 4iud cfistly LLiiumg tlie Jews, 
as fdsi^where. Thus Ehe inai Ik^iI of kitig of 
BiLshau, inenltoned in DriiEemnoniy ]ii:lT w-os 
obviously coiisitlcrcd einnilly as vnluahle iuid 
iifitisiml as the cniiehE^s nF pnri^ gnhl. which ivero 
not iinktiowm among the princes nt that time. 
The early Creeks likewise kiievv irEiu as r 4 iTe Lind 
pret-ious. Fur it ii iinti'll eIillI AU^^allde^ ”lnok 
pinndi-r of iroii“ in Itidja. li Wiw fainlliar to 
the Rrinmns and lilewiia^ Eo tfie Ciirtlmginiiiiis, 


vvlio used steed swEirds of Spanish maniiiaetnre in 
the battle of Cainuie lii ^J6 K.C. Hy, or even 
]H:fore the Ruiiian ctinijiiest. its use had spread 
to the British Isles and thioughEiiiE much of north- 
wTstcni EnnJ[HLv Di->spiEe this widespreiid knowl¬ 
edge of tiu' nu'tal it remLiliied scarce and high in 
prict!, for smelting meElLEiils were crude and did 
not improve m.iEcriLilly lor huniLrcdx of J‘car 3 ^ or 
uiiEil iiiveiituin of the nuiiieni btiisl furnace about 
Tl-10 A.D. It sliEHild not lie infcrretl how-ever, 
tfiat iron seenred by the early rnelhocls was poor^ 
or that it did not make good steels. Witness the 
cclehriitt'il Danniscus blades lis evridcrice to the 
Contrary- 

Wrought iron, the first kind obtained. Is fwith 
fclatlvely snFt and mLilleahle, whieh fits it for onlv 
limited use. Fur many purptises, indeed, fuird 
firon;^ is siqu-ricit, Tlierefore iroti did not come 
into its own and the Iron Age lx‘txMne a reality 
until SU^], nearly |uire iron made hy fusion proo 
esscs ond having varions jifopcrtics dependent 
on the pcriojnlage of earlajii remaining, wiis 
htin^i'u. Therefore tlie Important cpiestion ist who 
were the originators of wlucli ha^ made 

modern ekiliirj;itinn jxissihle? This ques- 

Efori is likewise impissible of certain ans^v'er* 
parEly Iwcausc early sEeel wiirkers, popularly 
regarded as sorcerers hi IcLigiie with evil spirits, 
tt hi’liVf cncfiuraged hy the workers themselves. 
giLirded lioEh the pmeesstM and the hiiEory of 
nmniifactiin^ Even as Warned a man as Pliny 
did not kijEjvv its history, though lie knew many 
inakeri of steel, 

The oltli'st direct informutifni kno^vii concern^ 
ing Ils emplnvTia!ut and working Is found in 
I Samuel xui;22. where shores, onilters, axes, 
mattocks* aud files are mt'ritiiiaied; by inference, 
of Sti^l. Similarly, the scylhes altached to the 
uxh-s of the war chariots mcntiimcd in Joshua 
xMIrlS, nod in Judges it 19 and iv:3. must h:ive 
la'i-n naide of steel. Tlimigh nneertairu it i-v 
prnhahli- th;^ this knowledge uf stix l ciunc to tlu! 
Jew s frEim C.reEe. wivere wxnnght iiEHi was prulj- 
nbly kninvn at IcasE as earlv as 2!>CMS B.C.j and 
sEih']. Iiy BX:, knowtedge ivas 

brought to Palestine hy invasion alwiiit B.C. 

Rrffition n/ t'ie of Sitntur Bmuze, utid Iron. 
Tlmugh Efie Stonc! Age prc cTtk^l \hc Bruri^j^ Age, 
Eu Ik*! in tnru ^K^ctM^Ird by the Iron Age, these 
agiis dn not have defintle ehrotioliigltnl VEihies. 
even Inially, for there ivere Jong periods during 
which Imth Slone and bronze and, Liler, broii^ 



FjC. Z12, Print'ipu! fJOfulre dcpiKiitS rtf iht* wwld. 


293 




























































ELEMENTS OF THE NATUKAL ENVIBONMBNT 


294 

and iron \wtc in in the same area, di^^place- 
menisc Ixririg grLidual eve^y\^■h^^lr^.^ FiiUher, nl ail 
periotijn even tlie prei^Mitp different stages; of dt^ 
velopmenl Jmve existed qniitetnpi:]ruTii,^in.viy. 
Agaiii^ certain popuLitinn jjr^nips have p^Lsstxl 
directly from llu- Sterne to the Iroji Age. will^cint 
at any lime using hrotiKe impleTncjits. Ti^us the 
impertaiice, buth actual and relative, certain 
mineral res^^nrees has varied, nut Oiilv witli time, 
but from populatimi group to poptilLitinn group 
at a dt^Uiiitc lime- 

Iron ami Civilized Man. Our prc5<^tlt civilisa¬ 
tion is based on iron. It is vrupluyeil in both the 
machines which mLiiaiFacture and the priKlucts 
maiiuhictujTL'rh Withoii! it+ modem systemii of 
tran>p<rrtiHh]n wouhl tie jjupjissiiile. It is tisctl in 
coiiJitrudion; making tmr clothing; growing, 
handling, and packaging aur fswjd; in supplying 
our W'ater. Oiily the air %V(? breathe may Ixr se¬ 
cured without its use, though even thi^ is not 
always true. 

iron OrcjT. Metallic or pure iron is seldom found 
in nature; father it occurs tn ctimbination vvjih 
oxygen, forming an oxide; or wish oxygen and 
carbon, in the foni^ nf a c^ubonatc- In some cases, 
the oxide fs hvdraterl, or cuutaiTis chemically 
combined water. The most imporLant iron ures 
arc the red or grny oxide. hi-Oialilc; the hhuk 
cixide^ magnetite; the brfwvTi hydrous oxide, 
limotute; and ihc CarlxmLite, sideriEe. liven tliese 
scldurn 4 kx:uT pure and xonu-tlm<.^ the irnpun'Ey, 
commonly silica or phcisphtinis, is objE'CtlcHiahle. 
By contrast, if lime, its presence may he advjin- 
tageous, fill lime is listed in smelthig iron ores. 

Tljongh iron orc-s such as those of tin- Kfnina 
district in Swt^dl■n, and some in the Adirondacks 
in New' Vfirk, vvere tlic result of segregation ue- 
compmying the cooling of Tuohen rock, many 
Jirc of srdifimntary origin. Thi^sc latter were 
formed svhere weathered iroti, carrieil in sotutinip 
to the sea, was conecritlmted in coiisidctalife 
amotmEs, SiEnilar di’ppsitsK knnw'it as orcs^"* 
are Innurd in frcsh-watiT and swamps* 

In some cases, the p'rtx-nlagp pf iron ore in the 
origioal depmt w':ls later increased by removal 
of nceompatiyirig Stiluhlc maEeriaV 5ul>scc{uei it 
to uplift and exposure of the marine sedimvEils. 
The developed ore bodit^s of the senithem Appi- 
hichiatis have beeu hot slightly altered in this 
Tnanner* Thu Like fiuperior ores, l^y contrast, 
have been greatly enriched, h^r the area vihere 
they occur is a very M land surfaceH and 


weathering has l»een active for a long period of 
Hnie. UndiT fav^jrablc cotitlitionx, weathering 
of cerinin types nf roek may also puKluce work* 
able dcpo.uts nf ''laleritic" ares, such as those of 
tasEcrii Culiju I ligh-graEle iron E»rcs, which can 
Ix^ mined jidv^inEagetiu.dy* cuntaiii 50 to 65 per 
cetil niL-tallic Imn; if the iron t'tjntent falL below 
h 30 to r3.5 per ccjit, development lixiLiy under 
average WHiditions iS unetx>nomic. In the United 
5EutcSp little is mined with an iron content of less 
tlian 5() per cent. 

IVj \*e nf vahic^ a deposit of iron are must not 
only Ik" of sufficient size, high grade^ aud retu- 
tivt'ly free from ohjectiofcmbtu ini[}uritics, hut it 
must also tend itself tu mining at low cost and 
be accessible to a inarkct, norErmlly One where 
coal ia aviiilablLs where demand for iron exL^t^ 
Few depisits meet all these recjuircnKMils. 1 IchcCt 
despite the fact that irsni is one Ejf the mast 
abiiEifliiJit of metals, many areas tick vvorkablu 
dE'posits nf its on s. In Elmsu days nf an industrial 
developtuEriU fiascd on iron and stLxl, this lack 
is a great handiL-ap, p^irtictilurly in times of na¬ 
tional emirrgencics such as war. 

The principal ore bodies wliich meet ihc rc- 
tjEEirements necessary tn make them af cocoin<.rr- 
ciid impirtaiicc today arc Inund in ibc southern 
AppLiliichiaiis aTid the Like Superior region iu 
I he k iiiEcd StaEes; in the Lake Superior region 
nf CamuJn .intl in Ncw foniidlant]; iii in 

it n Era I Chile in Suuth America ^ in Croat Britain. 
Sw eden, I l ie LhS.S.R., Germany, Frauce^ and 
Spijo ill Liirnpe. OtluT^ of less importance, Imt 
of Milue to Japan, occur in China, piirtitularly in 
Manchurui, NEirth Chiim, and the Yangtze V:J- 
ley; aiiij in Malay^ita, In addition, there are other 
eleposits, ni>me of large uinounts of hjgh-^gra<le 
ores, of OTily limited present but great potciitial 
impEirtance, csjmcially those of Ldirudor, eastern 
Brazil, and noj-( hcastern India. Alt of these are 
showTi In Fig. 212. 

him Ore.^ of thv Umttd SUitc^. Ibe kon^tro 
reserves of Ehe United States sire Ijnlh cuormous 
imd Well liHTiited^ and this con is try leads the world 

prodiiettQU, DssitiritiEmnus btlls of himatitet 
iKX-'uirlng in the foldtHl lieils of the Appalachians 
from New*' \nirk to Alalsiima, have ixen worked 
viEiot* the ColLtin.ti piTiod, TTiese ores iirc mEJiitly 
Elf low gnidc; on die other hamj, tht ir occurrence 
in ass4}(iation waEh luith cad ami limestone luis 
hd to ihetr prcstml extemiive itevelupriieiit in dm 
nirminghiun, Alabama, area. Other di^^xisits uf 
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pi^ss'ililt* future impiTTlLinGearf kiiD-wTi^ Ixjtli in the 
interior und the u eiitena ijud jiUlneor \hv^ 

Iwvu worked reiTTitly, but dieir future in 

mure nDrmal tunes is uneertuili. 'Hie mo$t im- 
portuiit deposits of ulk however^ are those of the 
glaciateil highland of the Upper FetiinsnLi of 
Micliigriru northern \\hstOnsiii, and parlictdaily 
northeastcin MiiinesoEa. Unfortunately* these JX-- 
strvi-is have liecn depleted seriOL-wly duiijig the 
pList few years^ 

Thesse Lake Superior ores occur in ^'ery old 
ciy^stalline rocks. Of enonnoiis s\?je, mLiny of the 
ot'eurreru.'cs are hj near the surface that they can 
be worked by steajii sIkiv(?L Even where strip nr 
open-pit mining h impissible, shafts do not have 
to be siuik to great depEbs to reneh tlic^ ore IxKiit'^ 
Xot only arc the dipt^sits ejctensive* 3jut the ores 
are high grade* with nn average Iriu) content 
about 55 per cern, and impurities are not normally 
present in objectionable uiiiumit^, EEidriiiou^ re¬ 
serves of UrsjstT desirability also occur liere, hi 
addition to those of high grade* imusy of th':-sa 
inferior ores Ikiiag ntoro desirable than sane 
iniEied and used todihy in Europe. These are ihu 
most valuable ifoii-oro depisits in Ehe world. 
Only u shtirt distance from Lake Sisperinr* they 
move by gravity ban I to the of the Upper 
Lakes* particnkurly Dull it la iiTid from there by 
efirap Water transportatinn to the jxirts of the 
Lower Lakes ainl to tlic smelters in and on the 
margins of the great eiislern ct>a] fields. Tfjis is 
a furtiniate ccimbitiatiun of conditions mutehed 
nowhere ehv in the wcirld. 

Cfwi, Co.il Is preserved* a]Erred plant maienal. 
deposited under iwvaiiip v^mdirions w^hith pre- 
venl(xi decay, and ctwered by sediments. Tbe 
Si^veral tyj’Mrs of cxial rv^sult From varving degrees 
of ctimprossion and aUeration E>f the piuent ma¬ 
terial from which they are dnrivetL OTigiiiaJly, 
the organic irialiThil wus depi^silcd in horlT^OFital 
iJT apprrp\imately liEJii^oatal lieds^ and this Ls still 
tliD pjsilion of the co^il strains in Eiamy of the 
great coliI helds of the world. In others, dkplace- 
ment of the strata, in lhi‘ prEKN.^ss of uplift zkSSi^ 
ciatfd with niountain Fnnnatiipn. has Hkt^l or 
somrtimrs folded tlie K-tts and at the siime time 
altered the character of I with the rock layers and 
Ebe coal. Individual scams witlrin coal fields iire 
generally Eif limited extent, as %vere the swarn^XS 
in ivbich the orgatne m^atcrial was ^lepE>sited, but 
oven so the cnal field has ctmtiniiity. for sw“amp 
conditions varied in location at different pc^riotls 


of time and vertft^d lev-els of the older Lmd stir- 
faCLv For this reiuajin the sbaft ui a coal mine 
may pass tJmnigh ftweful U'^bf uf coafi some thin 
mnl some thiekp separated by sediments, tmjay 
sohd rock. 

Co4il formation occurred during vorlcms periods 
of geolugiCLtl time, but not during the earliest, 
for plant life was not tlum suflicjenlly abimdaiit- 
Apparently c?ondiEions were extremely favorable 
during the so-called ^CiirlMjniferons |Xrri£Hi.'" the 
latter part of the Falcojtnio era* for it was then 
that im.ast of the important de^msits of cxnd 
originated, CoaU of llie earlier periEwIs, though 
knnwTi* are limited in r^iiantih': those of later 
origin arc grt^vtally of low-er gradop or less de¬ 
sirable in quality'- 

In generak the quality of thn coal varies with 
its age and the umDiiot of change Ehc tjrganie 
niLiterifd Juis undergone. If it is relatively young 
aud clauige has lieeii slight^ the cc^al will Ijc a 
lignite; by additional allcr.it ion* bituminous or 
sol Minis of varying degrees of desiralillitv are 
ftirTiiecL Some of EhcSc^ the so-called “coking 
couls,^ are suitable bir product inn of metallurg- 
icid coke, used in tive snudling of iron ores. 
OEhcrif, w ilh a higher volatile or gLiseon^ C£>ntcnl* 
or with obfcctaitiable impurities such as sulphur* 
are suitable only for domestic and iiidtislHa! heat¬ 
ing snid pow'er ticvelopmcnt* In n^nuotain areas, 
coal searn^ have bt?cn sidsjccted tc] both enarmous 
pressure and heat, in conncclion with tilting a-iul 
folding of the strata accompanyong mountain 
formniton. This metajuDq^hoses or alters the coal, 
caitsing loss t>F ^-obtile constituents and some¬ 
times a change lu anthracite or Imrd coal. It will 
Ik? noted that ihc type oF coal is related to that 
of the land Form in the area of its ^iCeinTTence, 
coLils of plains and plateaus ningiug from lig- 
nilcs to bitumiimus; of mountaiii areas, from 
1>itinniiiui.is to anthracite. 

The ease with which coal ctm lie mined de¬ 
pends itjwn die liKration of the seams, tlie position 
and chiiractcr of the rock and coal layers, and the 
degree of Mirlacc dissection. \\lu*rc near the sur¬ 
face, it may be possible In remcjve the few feet 
nf overbiirdm and practice "strip-mining," or 
“£jpeti-pil" operations. Wlidt the coal seLims are 
dt^ply buried, howeser, shafts, stnnctlines of 
considerable depth, arc ncci-ssary. This is often 
the condiEion in plain and plateau areas, except 
as the latter ore disficrEcfi by siream action, in 
which case the outcropping eoal can be mined b> 
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Fk. 213. A. OTiiiTtn«i! of ifiiil ufid a titKal miiiP in a plain. 

B. {Xx-urrimL-c qf t nal iind aiNial mijie ill a dis^eNL U-irpl-itoaii. 
C- OtLLirrt^tHix- of L’iul and a toal mitie m a jmmntain aita. 


lihufls into ihit Coal s 4 >,-ii[i^ 

in the fulitet! sir ala of inrtimriiins \nry i^r^iilly 
in accfisibility, Wln-ftr crn^sicsii Ims Intallv vx- 
piKvd rhp coiil, it can be ndTicd Mitbuiit diHi£.n]iy^ 
clwwhere, the steeply dipping Ixds afc dilBciilt 
to wiitk and. iii ‘iomL* iiLsInnces, tln.-y ;uv .w badly 
sheltered and intemipk^ by ianltiri^, nr ?.lip- 
ping of the slratap tlint pnifilablc nnning npera 
tJoEiif are iin[Tossihle- 

Coiit H^.‘\-ofirce$ 0 / fhe U-ndd. Coal [s verv un¬ 
evenly dislribiited, with the bulk iif the resource 
crmcentratecl in eenlral siiid eastern North 
AtrtL'neiL, eiestc'iti Asia, norlh^i esterai Eiirojx^ and 
Auslraiia^ Caul Ijeini; ihc pTiric-i|ial suiirce of 
p>wer, vmd used in fhe imieltJiLg nf irrui ores, 
these fitreas are i^ahirailly fns-^jrcd. Our lawn eoan 
iJtietir. and partiviEhiTly onr outi country» is the 
mlwt birtniiiitc of all. with North Aineritn having 
reserve's of more limn 5 tiillioits of loin;, nr nearly 
iive'Sevenlha of Iht? world's tohil snpply. Neiirly 
80 cent of Oits tonna^»;, and tl>e bulk of the 


Kij^h-j^rade ctvak are in Ihe United Stales, which 
iiol only leads tk^ '.vorld in reservts but iti pn>^ 
ductinn as mx-IL In addition, the fields of ihe 
UniU^d States are widely dishilmled, though noE 
all areas are equally well supplied ^ivlth llie better 
gradL=^ of coaL (See Fig. 315,) 

Though pireM^Eil prcxtiicHnu Is small, Asia 
Tanks svixnid iudy to Ntirth America in KKd re- 
si'rveSp mostly in Cihiiiii, which pjssihly riuiks 
third among ihe counities of ihe w'orld'm coal 
re.sonrccSr Other Asiutie ct>unlT|e,s are nol 50 
h>itiuaite. Japan, for esamplr, has only small 
reK?m^. with iimst of thi^ coal nnuetiking and 
impofi^ibEe of effective usie for smelting iron ores^ 
w hich forct s importatioii frran the Asiiitic main¬ 
land. Aiisfmlia’s reserves rank iie?cl to Emmpes, 
hilt I bey arc smalb I hough the most im[Kirtaut 
in the Southern Iftmisphere, which is pMjr in 
CTjal. Africa is .tHlI less fortunate, with mnst of tlie 
small production in the ^mnhem part of ibe 
etputiueiil, Siiiitli AmericM is tht' least favoifed ol 








































Fjc. 214. Coal tesauit.'t?s of t}iL* worldi. (Aft^Jr Hil* U. llk-^kuliiiont of Cumiiicree?+) 



Fic. 215. Ccml Belds of ffii* UrlltKJ (After [he U. S, Geulo^ical Syn-ey.) 
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ELEMENTS OF THE N VTirilAL ENVO\ONME\T 


-iil the continrnta, with thL^n 1 pf'r wnt of 
ihe fetStTvtfis *f( Nurth AnfcDricM, HTsd with Viilu- 
able ODCiin’enees cotifiEit-d to ^'inthc^ni BriiyiK the 
Peruviuft AtiJes, and centriil Chil^p in all cl ’w hieh 
areas prcKluc(toii h sntLilh 

DiMrihtitum of Cind timl Inm On'n. Tt should 
be noted tliat few areas are fortunate enough in 
have both enal and imn ores in satisfaelory 
E|uantily, <]nalily, and liDoatioiiH Chiria tias etior- 
mom rt^^ufS'us cixd, but little iron ore; India, 
large iron-ore reserves^ bet little coah Japan Lis 
adequate re^-r%e$ of TieiibtT. in the Southern 
Hemisphere, the enormons tonnage of iron oro 
in eastern BriLTlh ttie Only irou^ore occurrence 
□f great imporlsince south of the efjtiatoc, can¬ 
not be snielted to advantage because of lack of 
coal. The same is true for lliat of Chile. Only in 
area^ bordering the North Athnitic^ nnd not 
everywhere thvrtv are both craal of Siit is Factor v 
rjiialily and high-grade iron present anch 
even there, iiLit often \vilhin the Siiine country. 
Of all the comilrics of the world, the United 
Stales is I he most forluE^ak" In this respect- Sig- 
ni'Bcautlvv the great |}oivers of the pn-st-nl clav 
have dcveUiped anmnd tlie Dccaiuc basin of the 
North Atlantfc. It is fair te assume that the 
geographic dislrihuHtiu nl I he two nniii'tak, i^ial 
and iruu, hxs lic4-n of fundamental imfuirtanee 
in prBwliEcing c^aiictsntratioii of indnstriai devehip- 
Tiient and the importance of thc.so countries in 
w^orld affairs. 

Ctkii ami tha hon Agr. It woidd lie almost 
er|ually appropria k- to call I he presen t Iron A ge 
the ’’Age of Caxir fi^r. without co4d, it would 
Im; impossible toMurlt iron cin-s tX’OTiomit'idly aitd 
ill sulhcicnt 4|nantities Ie) SiOisfy our h^r 

iron. Further^ vve arc Inday at the W-gituulig of 
a new i:r.k in Mic itw of coal. Vrl in the not diiftant 
pjist, i>hly fKMI years ago, wi> dkl oiit liorm' eitough 
to utilize this valuable rcwmrce. In iLict, iti 
King EduLird J of ICngland made it a capital 
olfcuJiic !£j hum C4jal as fuel hi l^udonp □nd ime 
mnin was executed fiir the- LTime. Less thao 1^ 
years ago, OiL Criirgc ^hficmakcr wiis tfireut- 
eoL'd wtib am^st fi»r atttunpling to sell a few 
wugrpi]hM:id{i of 1.^0111 in Pliil.ult-lphia iiiid, nlumt 
the sarnc ttmav the BHtbh Admiralty was dis- 
C4juragiiig its List? un vi^wels. When it wa^ firvt 
projMJSMl to make gas from ct^al, and uinploy 
the coke fipr liwitiiig, ta^. of the gas Un skvE-t 
lighting was opposed on theological, juridical, 
medic.ih inorah jxilice, and cciiiiomic |5ri>LH]ds. 


Tlie theological obicciiE>u vvns thiii ''Cotl divided 
light from darkness”^ the looruL, dial ft wi^add 
increase rTimc\ 

Tixlay, wo ktiow enough to hum coal; in the 
liitnre, we may know enough not to burn it, fw 
coal h a TiOv mnlcrial used by synlfietic chemists, 
whipse lal]oratorv <walions, including c.\plosivci% 
di-cudcclaiits, medicine's, dyes, and others, appear 
in ever-mcTcasiog numln'o to add lo our tipu- 
VL'Siicocc aiul comfort. Jilatiy ijuch products from 
C4jal Ini VO I>ecu kutixvn for some tune; omr which 
lias attracted attvLition of talc is a suhstitute fur 
ydk, but bL'ltcr ihaii the real article for most 
purposes, ^^^lat the future holds in store with 
rciipect to new n^:s for coal ts wnprediclahic; 
the orjiy ceriaioly in mLiuv agreeable surprises, 

Oihi.T .Mitarml rurh: Pviro^i Utti and Saitirul 
GirVr Pctiolruni, iir"R3ck oil,'^ ]>roliali]v of urgiUiie 
origin, lip l*tdieved to liave Ix^en fuma^l lsy tie- 
conipL>sitiDn of murine plant and animal remains. 
There fEirc it txxiirs in csploilahlc accumulations 
E:>nly in rEK^ks fuTmetl by cons4iSiibh<jn of marine 
sediments. Though □ceurting j[i strata of variEnis 
giiikjgical ages, ntike is finuid in the irmst ancient 
m^skilliiie riuks, and the prohuhility of its pres- 
etjcf in areas of consiiib^rahle igncfius or voleanic 
aLi3v[ty, or wheru the strata havu t>».vn batllx' 
broken or altered by ctusial movement. Is verj^ 
slight. 

l\'tn:jlL?iiin is held in the pore spaiM of rocks, 
much as is w'alrr. Saiitlstuncs and liuiesluiu'Sr 
which have msiiiy such o|>enirigs. arc the oil- 
hearing lavLTTs or ^oil sjuuIs," so eidletl bccauijc 
VIIidy strata were the oiMieareis ot the fasl dis- 
covered fields. Though such oll-licariiig rocks 
are ultenappiiTentlv solid, fairly productive! sands 
limy' Imld from 3 tu 6 ijuarEa of oil per cubic fiKit 
i>f Rick, lij I he old days of unrestricted drilliiig, 
ulmut 20 pi?r clue of the: was rcL^ivcrix!; tixlay, 
with better practices, this has ri?ien to fmm 40 
to 60 per cent, anil pijssibly sDna?w]]4t higher 
uecasioiially. ^imeEimes these sands are rcla- 
livcty close to the surface, but often ihr^v are at 
great dcplhs, buried by ihousamls of feet of 
younger i^Erala. liiasmuch as petrohnini was 
fE^rmed during si,'Vcral |>erinds of |xa. 5 t geological 
ti[iie, several oil Siuuls may oct-ur in the Sanm 
area, but at drifr-roikt levebit S£> that deep drilling 
msiy crijible cxmtjnuLincc of prE>itiicEian after vK- 
haiishVin cf the uil hi ^hallowiT saiid^ near Ehe 
sairlai^c 

Commercially e\pk sil able ccem-re uce ' s. i a 
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A a. 

Fig, 21^?, Dj^lgratll En slluw ihc ^tril^lurHiKx^nditiLitui L\nrnli1r fiJT eIil-L lC.-1-UllliLbEitiii peLinli^inn, 


Spools,** ary rTtygnhurly distributed, wliich iiiiilitrs 
pfKssihle the diillJiig of a dry hoh ouly m 
dkLaiii.'f^ frt^in a highly prcHliictive well. Large 
ac^'UiTiulatiaEis or petoL are foiiiad only where tlie 
strsitii coiilained orgatuc itiiiteriEil, the source of 
oil, nr u here conditions permitti-ii migrution of 
ixeI from sntoe sourc^e of jinpply; where ponuis 
rock WiLs avail thle to sen.'e iis a re^ervisir; utid 
where rock struclury lacilitaEcd the Jirparatiosi 
of oil, gas, HTid Water* vitliieh fonunojily otxiir 
together, and prevent^^^tt nf the nil firjm 

I lie *'s;ind," 

^Vjthill oil holding stnictures, the goji: rises to 
ihe top’ the wniirt sinks Eo tlie iHTEtom; the oil 
acciirciiilatcs iHJtvveei] the two. ^Vhe[l such a sup¬ 
ply is tapped, gas pressure nuiV caose the well 
to fliw or, if the pa'fijfiire is very grcalt the oil 
TOiiy lie forced out in gp-eat vnlmniv Smh a well 
h known as a ^gnsher/' In maoy cases, howe^xT, 
pumping is necessary, especially after most of 
tlie gict liLi,< eitcapt^d. Bee?mse of ihr riTegularity 
of ^K-enireiice of oil and the fact that the poohi are 
itnnl;]. Im^Iom' the^nrfacOi, ofti’n <l[''eply hurlerh 
an cscjcl cstimikte of the uxirltl’s oil resource is 
impossible. 

PelnilmiTo is likewise Dbtainahic from some 
cfjnipiict sh.ilrs biiE, tluiogh freovenihJe. r?crxpt 
lei profliictlori is subsidij^ed or nnder espedally 
hi\ ■oi'iiig ttniElltirius* the rt^ixnery is tinfs;‘Dtasinic+ 
lE £ilso possifile Tilaindaelnre in\ hv Ehe 
hydrogf rial ion fir cheniical addition of hydrogrrl 
iotxiiil, which converts the carlwai of eIic i:in\\ into 
hydrnciirl>nrBLS or petroleum, fn the future. %vhen 
other sinm^^s of ^n[iply luivc' iMt-n S4'n'tJiislv 
pletc^l, we msiy l»e hir^-ed lo turn tfi nor ennrmnns 
dejMPsits of ui! shiiles in Ehe ^^esteni niinnitiiiii 
stales or resort to irratmeoE ijf lajr ikbnndant 


coal io the east to siupply the oil which is today 
olitained by tapping naturaj fe,^M%'oir5. ‘V^lieii 
tfuit lime arrives, petroleum and its derivatives, 
inchiding gasoline, will be much liigher in prit^ 
tluan at pre^eTih 

r^irrifcn/ii in the Ann'rhw. Long known from 
seepages, petrolenm ur rock oil was first obtuned 
by drilling in 1859. Its industrial ii5%% dating 
from that time, i^ipidly inssmiH'd importance with 
invention of the interruil combustion engine anil 
its use in anloinobiles. Natnnrs eudowTnent of 
this oJirnhy^ lias been generous indeed, ineSud- 
ing among other assets an oil reserve unecpialeil 
elsewhere in the world, distiibotcd among the 
fields sikown in Fig. 217. From Elii-rn have In-en 
produGx-d nuirc iImii SO.QOO.OOtl.DdO barrels oE 
jH'troh^um. yet they still continne to yield at the 
r.ite of nearly L5tkj,tMJiJ,tKM^ barrels of oil eaeh 
year* Frralortion started in the Appahiehian 
Fieddp which has Ixxm a ci^cjsistcnt prinJiiccrj the 
otlker fiE-'ldN Were dewloped later^ Of them, the 
NtulHxiTitinent Field is tinLy the most important 
oil producing area In the World. Of the other 
fielils of the Unitt'd Stated tliiise of Qklifamia 
are st^eoiid in rank. 

Latin Amt^rica eontaims several im[Kirtant 
fields in tlur region Ixjrdering die CarihlH^an Sea. 
The must im|iortant Mcjtmatl fields are on the 
east collsL in the vicinity of Tampico and to its 
fiOktiEi; in iS^^oth Atnerica. they occur 

from Colombia east throimh \\’ni'ZiieIa to the 
Ldatkd of TriTiidiid* with pr^Kluctian most im- 
[jorhint in \ enei'kiela. Ia*ss is know'll cimeenhoLl 
the esetent of I he j^K^trolemn rcstM%'e of the re- 
miiinder nf the eontini.'[it, thtnigh both Pern akii! 
ihe Argetilioe laivc prinhicing fields and ihi-re hi 
nnieh rclalively unexolored terriion''. 





















soo 


ELEMENTS OF THE NATURAL ENVIRONMENT 



Fin, ZiT* Oil of t]^i> UnStL^ {Ark»f the NfltinnrtI Howjurtes Q^siHiiittL^' jtieI oihers. ) 


rt?lftiFrffP?i^ III the E^isfcni lfi/rii\yht*rv. Tlie 
most jtn[f(>rtjirit nf Xht- ktin^vn iiit Gi.^|ib of ihii! 
EusU'm llt^inispbcw ntc alsAi mirlli of the etnEik- 
tcjT* TnLiiii:ly io EorjfiiLL. Unforliiriiitelyp tlit Soiitli- 
em IlL'mwphtre is abnast evemvlieru btkiog in 
Jcrueivn, targe of the valimhte 

petrok^iiin, ibt? inily ini|K}rt4iiit cuLftiTreiices dis- 
eovLTutl to tliile iK'ing ditise of i\u} Estfit 
Furl her, u tu-it i\w disirihittlEm of fK‘knU«iim for 
ihe wnrki ii.s ;i wtupSn i-t ^‘^losklrr^'dp it is ralhiT 
stgiiifie-4ifit that mme of the great jxnvtTS tjf 
Kiiinc)j>c bits ti j^iiFlic'ic’tjl W^;i1 ^n|iplv. hnl 
jTiiist depi^Enl on ^p^^-iKT,diip E>r bnancial cxjiitrol 
o| ootKide soojc'es (or this ncjcessiiry zoiEieriil 
fiieL 

Tfie okk*sl nod omst pniduetive fields of 
Europe axe those in the aren Ixirdering the Ciiu- 
cn^is Ntouiitnins nod to tfie west uf the Ou>pi4iri 
Sen. Of iiHL'jas the liest kocHs^i sind irnTst iin[w- 
♦ant IS near Baku, ft is this fii-kl sihtcii make^ the 
Soviet Union the inostt impriirtaiit Oti] World pru* 
chieer anil, eonsldering the vasit (^xJent of prntois- 


ing itiie?(phnred territory^ the prohuble leader foe 
mimy years to otjnie. 

Tlivre aie t^vo impr>rtaut producing areas in 
Asiui one in the sjothwustt the oihtir in die 
S4aithea,>t Tn the soiithuTi^h the nwst iniportaut 
Relcls are tho^ near the Persian Gulf, in Iran, 
E>r Persia, in Saudi Ari.ihia+ aud in Iraq. These 
li.iw bc'tui develo[>ed tstuler concessinus granted 
to ^Vestern powi-rit. die securing and retent inn 
of lights to cxptnil the resouretj Wing A 

ca)U!ttant source of ttinlentirm Ik tutTo the inter¬ 
ested iiaiioiij^ often iL^aEllog to the exertion of 
considerable outside pressure m the under- 
dc%^e]o|>i'd ecu in Elies posscifjfjiig the resource. In 
sraitheuNteni Asia^ I here ary rclativelv small fields 
hi Hurimji, hut tile hulk of the reserve^ largely 
iiiiexplnited, is hi Siiinulm aiui Barfiin>. Elsewhere 
in Asia> including Japan^ known reser^'es are 
small and impEirtant discoveries of petroleum 
are iinprobahle. 

Our Siipphf of Fciroleum. Our supply of petro- 
IcLirn in the pocK even in the United Bta^s, is 
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t'shnustibk, nnd when It h.is htn^n dlsrciputed, 
tliough othur Simms supply ure kntiwn* ihvy 
^■(11 be much Jess sull^fnctcu^-. It l-e mX kumvii 
exactly haw otjj present annual uiilpist of 
rntara than InS^^OpOOO.lXk) bLirrels cmi ctJNHi;u(^ 
iinchnutiishcd for, though some of (he older fields 
are either partly or completely exhaustijtl, liolh 
flew fields and new sands of some of the oldtr 
fields come into production almost yearly* If the 
reports of the National Resoiuecs Btiard and of 
the United States Biircao of Mi ties arc accepted 
as aiitlioritative, however* prodtjch'on %>ill dc' 
clino mLktenally by 195() and, irrespi-rtis^ of 
whether this is cnrrect. it is ccrtaitl that the life 
of the resource is linlited, and certainly not king. 
Further its life has been decreased materially 
by the ’wzu-. Production Ti^ill not, of coursci dis- 
appcMT completely for many years, bnt the de¬ 
crease which intist oeeur in tike not disLiut futuo? 
will rriLike for scarcity and aceompanyiiig high 
prices, as larger aitd Lrger dependence on otlwr 
Mjurces hir petroleum is enforced bv intTCitsing 
depletion of the supply stored jti liquid form in 
the roclSf Jn view of tlus fact, there is urgent 
neetl for eonserv-ati^ c practices in drilLing, which 
enable more complete recovery^ of the oil and 
eff<.'etive use of petTolennn in order to secure maxi¬ 
mum benefits fmm its consumption, 

Gnx. xVatural cxxntTs iii association 
^^ilh oil, but occasloTiallv is found ukinev ft 
gt^nerally accumulates under SufficientIv great 
pressure so that it Cxm l^e transported hy pipti 
lines fijT considerable distanees witlaait tlic neces¬ 
sity for using artjfieCal means Xu Induce fhiw. Used 
as an illiiTnimint, tor domestic lieatihg, fur gen¬ 
erating pusher, and for the nUiriufatture of earlHiu 
black* w^hich is necessary in rublM^r matiuractkire, 
natural gas is a resemree of great Aiilne. PriLO 
tically all oil fields yield such gas, much of which, 
tmfortunately, is used wastE^fully, Tfiis is anr^Eher 
place where conservatinn should lie practEcird, 

Of hr Mmrrnh. The scopu of iViis 

elementary Cnnsldcratioti will nut pt^rmit morts 
than a brief statemenl: of llie general aixms of 
fwx'iirretacc of the metLklhe mincrLils other lhaii 
iroii. Important deposits of such miniTals* with a 
few exceptions, are foiiEid only witite crustal 
dchjrrnatii'jn is acti\e at prewnt, or whire its past 
activity is evade ehxkI by llie prcicnce of bkrd, 
erystalliiio rtxks. An excx-ptEEin Eo this mle is the 
mxTjrfefKx^ of lead [iud zinc ores in horizon Eal, 
jnaUcred racks in Missouri and Illinois iu the 


United States; and, xnider corresponding comh- 
lions ui Europe, in Polnnd, Again, aluminum, one 
of the major mcLatlic camponetiLs of the csirth's 
enist, is widely distributed in cnminDu clays, 
tIkQUgh the conuiken-ial source of the metal, 
bauxite* is not so cxjmmon. Jn considering the 
exEE-nt of rthserves of the metalfic initutr.ils, it 
sihould lx; txinie in mind that presirnt known dls- 
tt [hut ion of coininercial deposiLs is not otiIv in- 
ctimpk'te. 111 it that technological iiilvances will 
prolxibly alter onr present evaluation of niaEiy 
of the knowti ore bodies. 

m^jlfthind-s mtd Tlsough oexarr- 

rcnces of metallic miiLcrals me largeH' cotilined 
to lkighlaJ]ds^ not all highlojids, ucif even all 
moiiiitam Eireas, contain ectmomicuilly im|M>rtanl 
tlnpE.isits of thosE;: rniEicrals. Some, m which no 
such di'jxjsils are known today, may later, Eiftcr 
more complete cxplnraliun, btwime irn|>ortant 
pnjducLTS, hut In nnuky Iiigldaurl regions wlitL-h 
liiive lx?tTi thfKroughly prospccEi-d there are rm 
xucli de|>oSiLs, I'nr csamplt% the Alps. Elx^ geo- 
Jogicaj stTiictnrc of whidi has been stmfied in 
great detaif have lieen siibjecti;^ to intensive 
cxploratinn w iEhotil dfscovery' of imporlatiE. cum- 
rncrciidly workable deposits of ti;elallie minerals. 
In our DWTk country, IlkE- same is true to a k'S.ser 
degree of llu; Appahichians, rxctrpl for the iiun 
ore, and it is equally true for many muimtaiii 
areas elsewheri% 

Commcniffl Deposiu of Mctidlic Miner ah. 7'o 
lie ttimmercmUy t?xplE>ital>le, ores of the metallic 
minerals iniisE eon tain enough of the mcEals in 
L-ilhcr a pure or cxumhined stale so tliat their 
extinction Is cctJEHnnEcally |u5tified. Ulwn the 
incEal utXiirs pun.^ f if '^initive," os gold and copper 
s^nnctiiiies do, cnishmg and washing nl the nre* 
or cxmvviktraEinn cairied out in Hwne olhi^r m^m- 
tier, may be sulficimit; when tlu* mclal is com- 
billed W’itli other elements, as is more ctiinciundy 
the ciise, a^lditlonal clwmieal tfi-atment netx*s- 
iKiry. 

C]nmmirctLil deposits cd melallic ores are the 
result of Uiitural vx>TicentrEiEions occurring ElnriEjg 
the cooling of inaj£,s<'S nf melted rm-k iiitniiled 
into the strata, or iif deposit from solution, as 
vxnns in the solid rock^ 'lliese pmce-sist>s ;ifc most 
acEJve In arciLs ^vhere crustal inovemiint and 
xxikanicaethdly are prorKniuced, for ihi re w aters 
are hi-ated and contain chemicEtlly active ma- 
lerials In solution, and inlruxinns i>f rneJted rm^k 
are oDminotu Bi?ci*usc of tlu^se facts, dtrposits 
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ijf rt>e in£>ta11lc ure more nismeroiis in 

moLmtains and otlier highlsisds tbun in plains, 
and most of ifie metallic mineral wealth of the 
world is concentratecl in such sireaa. Further, 
tTo\inti is actht? in regions of cortsiderahle clcva- 
tiopt, so that the dqmsits sure more easily ItKratcd. 
For these reasons, itiiiiiug of metallic muicrjls is 
largely cunBned to highkii^ds, thongh not all of 
these arc ftccessarily of great clevatiLiti^ for fat ar¬ 
able Crjnflitioiis occur In the sets'' or wiiru- 
dowm rcniiunits of furmerly lofty uioiititisii^s, as 
W'cil as in younger hlglilaiids of greater present 
elevtitipn. 

rrot/[jfttue Rr^giom of tfic Anur^ 

jcsis. 'Hu'se include the L.iureiptiLLii Ftiglilatitl, 
which stretches w'cshvard (roni Labrador, iLkrtrelv 
north of the St. LaviTcnce River, ^oin whleli it 
derives its mune. This is a vety' old, hcuvlly 
glaciated arcir, witfi hard, crystalline rocks. 'Tins 
highland not only possessed vahiable inm ores, 
but it is also the world s most important source of 
nickel, normally furnishing 99 ^icr cent of our 
supply. It also has copper, gidd. silver, platinum, 
and cobalt in aclditiaTi to pHchhlends^ fn^m 
which radium and uraiiintn may be ohtatned. 
In fact, tills area today affords the mcjst impnr- 
typil known supply of uramum in the w-nrhl. Only 
partly prospected, this legiou holds forth inneh 
proinw as a fiittirt: source of supply for manv 
metallic miTierals. A st'CtJiid impjrtaut mineral- 
i;i!eci highland of the Ameficas is the great corjib 
lera or iiajiuitiun a^cis which extends froin Alaska 
to Cape Horn, In this area, oippcr is secured 
from si*vtTal largCr rddy scattered occurreiievs 
in l>0th the AmcrfciiS^ It also supplies gold, sd^ er^ 
platinum, lead, zinc, mercury, amlimmiy, tung^ 
IriK and otlicF metab, fnduding iron. A thirtl 
productive area, mjide up of a iiutnlH.T of pUU'ans 
and niouiitiuiis, though probahly of less im¬ 
portance tliiin tln^ other two, is that of the high- 
lantls of Cuba, the Cuianas, and eListcm Rravil, 
which in addition lo iron ores have gold, silver, 
chromium, manganese, bauxite^ and other meial- 
hc mineral reHJurt'es of impirtanoCp 93 j.ht cent 
of our bauxite, from which aluniinmn is olilained^ 
being siipplu^d by the Gnianas. During tlie war, 
nickel lM»en prt>duct?d in CiihLi, hut wljetbcr 
this will coiitinuic in uorn^jil iimes is rather uti- 
certain+ 

Froticcficc firgioFi.s of fht* Ea'itvm 

j/emtiphere^ In Europe, valuiibh!! drpisits of 
metallic minerals are knm^Tl in the L'ral Muuin 


laiii^^, an importiint source of platiniiiti; and com¬ 
mercially explnihiblc nf iruiL cliromiLiim 

and mercury occur around the Ixirtlcrs of the 
Meditcrr^mcaii in Spuin, llEily^ Greece, and 
Ttirkey. CeEilrnl and soiitficrn Africa o^ntiLin wv- 
cral important producing areas which Jnrnbli 
copper, gold, and elirornlnm. bi southern unci 
western Atisiralia,. the presence of gold+ siber, 
luEid, zine^ and ollunr v atiiEible iniacrals of lesser 
impurhince senes us the ba^is for an iniportunt 
tuining industry* Iti A\h\, Htwtv ure sevcTul min¬ 
eralized areas in uddiHoii to India, metjtimii^ in 
ceniiectioii with iron nrrs, &iiitheustem Asia E 
an important prcKlucer tjf tin; the munntuiiinns 
urea of Cliina, south of the Yan gt /ju, fs the world's 
most itiiportiint source of antimony and tun^stein 
in addition lo supplying h-ad, zJiie, tin, and other 
melallie minerals. :\ I bird important miiu-rali/jijd 
aix-u ejtleiids vioslerly from tin: Okhotsk Sea 
through soLichern Siln^. Dtrgely impro\ cd m lo 
its niineral resourt'es^ which are probably ex- 
tensi\'e„ it Ls today one of the worlds most Jm- 
portaiil golti-prrsfhicing Tegions, 

OvsiTahiliitj of a LotYtt Sopphj of MrtaHic 
Atineruh, Today the list of important nietulKc ores 
Is long and* with development of new uscij for 
metnk, it lengthetis and the quatititicii reijwfred 
increase yearly. For these rea^puns, possession 
of commercially exploituhle clopoiits becmnef 
a fkicEor of increasing importLineo hi dcEef- 
mining the pjientialilies of an urea. Tills is 
purEicularly crue for a fuTidumeTital and bulky 
minerid like iron ore, wfiich cunnot be ust'd to 
advantage except where it is easily aeei^ssil ile from 
Hic consuming jircu amh with maximnm effec¬ 
tiveness, only If it occurs an conjuncEion wilh 
coal, nw^d in its sEiieliing. Some of the inrtatlic 
miiaerals, howevi t, are lu Uher bulky nor used 
ill great qnuntUies^ Tfiese can tw mLirkeied lo 
advantage tart her from the producing region. 
For exain[ihv one partly loiuled ship WE>uld idford 
£1 year's supply of imTciiry for the United Sliitt^; 
by con Inept, EIki ore of ahiminnnit luaxitc, l>nth 
bulky and used in gre.iter i [niLiittly, recpiires much 
Cargo space. 

Despite the small volume of manv of these 
me till lie minerals neipiirva, they arc all ^^tal to 
modern Imlnstry, For example, '.ntlioiit chny^ 
niinm, manganese^ nickel, and tnngsteri, all used 
In reluth'cly small amoniLts, iniiny [jf onr mnclern 
vteirls could not be made. Unfortunately, adc- 
t|ijate local S^upplies of many minerals imiy be 
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iLiftjrtg, in a ixnintr\^ as neorlv si-lf-conlaintHJ 
us \.he Uiiitccl St:itc-s. (lependence must 

tic on ImpnrC. Thus, in the most rcoetjt }isi of 
"strategic maierifils" compiled by the United 
Stiiiijs Aitiiy unci Navy ^tuEiitiocs Board, ma¬ 
terials secured eilher largely or entire-ly by iiu- 
piprl hut essential to our economic welfare m 
times of pt-ace and for defense in tinic of war,, 
are iTidiidecl: antimony^ dlromium^ maiigiiiiieiseik 
mercury + nicke'l, tin, and tungsten. Of the tr)m- 
pU*te list of 1-1+ 7^ or 50 pt^r cent of all, are metals 5 
1 more, mten and fjiiaitz crystal sire nonmetals. 

Othvr NuiWivUiliic Mlnrmk. Other tlisui ilie 
mineral fuels v^'hidi have been cMjiridered earlier 
in this chapter* the most important of the tiou- 
metallic miikera!s are building stone, grav'd, sand, 
and lime, used hi coiistnictiim; daySj used fm- 
maklTig hrick, tile^ and ntensits; phrasives, iiecvs- 
Kiry for oertaui tiidus~lrial processes; sail. Other 
saline siibstancesK liine, and stilpluir^ which serve 
us the raw materials for chemical indu^trios^ the 
fertilisters; and gems, some U-sed in industry. Tlie 
number of these iniiverals is too great to permit 
consideration of more than a few of the mast 
im^:portiukt aiid, of these^ only limited diseiission. 
Therefore attention vi'ill Ikj confined ttj some nl 
those uinctl in C^iinstmctinn andutensik^ the du.'m- 
ieal industries, uiid fertiSi/efSh 

Norum^ttiHic A/hirra/s U.Ki'd" hi Co»K’rfrne^foR 
and VfrHsih. Stone laii iMretl a favored buikliiig 
material ahnaHt frrpm time immemorial, and it 
still ranks high in both desirahjljty and the e.vtetiC 
of Its use* Because of its hulk, it does not normallv 
travel fur to miu'kel except when ft is of unusual 
laMuty or dcTfirubility, for example, some marbles 
iind limestones; the first u.mhd for statuarv% I fie 
kilter in lithographyi Under such conditions, 
markets are world wide* To a letter extent ancf 
within a smaller area, this is also true for lUv 
cven-textured liniestoncs of Jndlcuia, the well- 
knovvTi granites of Ne^v England, the of 

Ages"*: an el for certain slates^ die cleavage of 
winch perrnilsi use fr>r rirkafing, ,All of these are 
likew'ise pu^lied by effective sales orgimi/Hitinris, 
which fipster vvidi'^iprcHtd demand. Eroken or 
crushed^ and in tlie form of gravch roch is user! 
in grv-at ^juantity, noX only for building, hut for 
road cunstructiotu These nct^ds arc comriimily 
Saitisfierl friuu near-by sourci'^s of sxipply, for lew 
aieus, except those buried deeply by ulluvial or 
loessal dejxisdts, laek rock of stime typ^'> iutljhle 
for such uses. 


Sand, lime, and clay arc tised either directly 
or indijneetly in Cfuistnictioii and bkewisc :ire in- 
dushial raw materials. Not all types of these 
siil^tanccs are e<|ually desirable for difFt^r- 

eiit uses nor is any one typt! snilalile for all. Sand 
for LuiUliiig construcHionp for exaniptr, is verv 
thfferent from thiit jiiiitiihlc for abriisiv'e use or h>r 
the maiHifacEure of glass. Similarly, cbys per¬ 
fect ly sat is! cictory fw making brick and sewer tile 
are of no vEtlue for the manufacture of fiiw pot¬ 
tery^ and porctdain. flenv^ areas having deposits 
of these nonmetallic mijierak suitable for special 
uses have assets, nflen of coiisiderbible valuc^ 
vvhich may, and frcfiueiiEly do, sme fts the basis 
ferr tlcvclopmenl of specialiiced indiLsitries- 

Naiuuiiiallic A/intva£fl Used fri the Chemical 
bidfi^ries. Salt and other saline suhstancf^^s^, l.Mith 
used in the chemical industries, are obtained by 
cva|XiralifiJi of sea water, from welk which yield 
natural brines, dcjXJsiTf of rfKk SJiU^ Lmd the 
waters uiid lictls of desert lakes, either part I v at 
Ctnnplelely dry. Nut only do Stpmo of these sub¬ 
stances play an important part direetly iti our 
everyday life, salt being a necessity for both 
sriau and I he animjls, but all art: used exlensivelv 
in many cheaiical indiisiries, as in southern 
Mtchigan Kind westeni New York, Fortutisitelv, 
most of the imporUnit industrial areas, and tJio^v! 
M'ith dense populatitins, have adcqiialc supplies 
of salt and other i:\H#ciilial Sidine substances. 

Snlphur la used in many iijdusErial processes, 
being employed in the pfEKluction of sulphuric 
acid+ whicti is used in the numtifacture of oil, 
nibber, explosives, and many other p^nlncls. 
Formerly obtained from areas of vuloanic activitv 
such as Italy and Japan, iipproxlmately SB per 
cent of the prt-sent world supply comes from the 
Gulf Coast region of Ltnjisiana and Texas. whtTc 
it occurs in assoerjation with petroleum and rock 
■s;dt, and is obtained by pumping from dm-p wells, 
the sulphtir first being lifjuefied by forcing highiv 
heuted stciim through tin.* beds where it or^enrs. 

Xanmctiiltic Mmcrah Used for FertidzrTs. 
These include Iime+ nitrates, potash, phosphates, 
and others of less importanec+ Addition of these 
suiislances to soib Ls often necessan^ lo secure 
sati.slactory prt>duction. Of lime, also us^ as a 
flux in the smcltjug of iron ores. thtTe is often 
Ein adi*<juaic local supply* Impartant deposits of 
tiitr^iEes, potash, atul phosphates arc, hi^svevcr* 
more imcuntraen isod there hire often of great 
v-aliie to the areas vs htch possess them. 
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The most important of the natural deposits of 
nilralff^ aw tlioae of the Atacama Desertn in 
iKiTlhem Chite+ wluTt thv priiClically rwiiiless 
coMLtitions have favored the occumulatlorL and 
preservation of beds of stuliiini nilralCi Formanv 
yeLkrs, an e^ptrrt \ax on this znineral was the prin¬ 
cipal svippirt t>i the Chilean go\x-mrnei]t. Of 
late years, st xdlli'tie nitrates, or those made arti- 
Reiiilly, have destroyt^l this Uiitiiral monojioly so 
long enjoyed by Chile. 

Potash IS found in beds, like roek sail, 
which its occnrreiice frcr^neTiUy associated- 
The largest Lnid mtist iin^^^irtant dej>osi!s are 
Khose of western Enrnpe, principally in Germany 
arnl Alsace, Vi here it is mined at depths ot 10(3(5 
feet or more. It is also secured from New Mexico 
in tUh conn try, this snurC'C supplying; per cent 
of onr needs in normal tiinesH and all D^ them dur^ 
ing the war. 

The esseuitial element in pfio^phates is phos¬ 
phorus^ present in eotuiderahle ipiantitles In 
Imnes and animal \v;istes^ frexjiieTitly used as 
fertilizer, it is likewise n ctimponent of the noti- 
metailic mliierab known as velijch 

nre found in \iirious typt^s of occnrroiiees, includ¬ 
ing Icnst^s in hinestcnes, residual deposits, pljitx^rs^ 
and others* Hie United States has the mfjst im- 
poiitaiit of the world’s rcstuves: some in die smith- 
ea.vtern statesj particularly in Florida, luul even 
larger clcpjsils in the M estem shttes* In all, these 
reserves are estimated to Cfintiiin I-l.o^Ul.CKVn.tMK) 
tons, or 55 per et-nt of the world's ktiowii supply* 
Much of the prr>t|iiction of (Iil- sontlwaslcm states 
h fnr ex|Kirt to the Old W'nrld, for the soths of 
many agricultural areas of westcni Europe afe 
dt-ficienl in this important minoraL Odier im- 
pjrtjfjt deposits are kTioi\ii fur northern Africa, 
SilieriaT atid some of the Islands of the Pacific, 
It will be noted ihjU these thrive ijnp^>r!ant ier- 
Itli^ers^ nitrates, potash, and phosphates, are 
verv" unevenly distributed^ and that no suiglo 
country has an adci|iiate supply of eath. 

Loc&} Supplies of ihc NonmctaltiE Minerahr 
Fortunately, dutribution of most of die iiuii- 
roctallic minerals pt-rmiis ivyscndal national stdb 
snfliciency in emmtries of miHlcrate to large sizL% 
ext't>pt oct'^isiniiLilly in die mineral fertIliziTS and 
a few' other nonmetalllc rninerLibs with sjicciaL 
though often eiiSciitial ustis. For example^ Lei tfu? 
list i>f ^'strategic materials'' compiled by the 
United Stales .^Vrmy anti Navy Munitiom: fkinrch 
only tiS-o uoumetills, mica and qtiartz crystal, are 


listed. Fnr these, we dt>pcnd on Braasil, which 
supplies nil the quartz crysloJ and somewhat less 
thuu one-third of the mica; oei Lidia for more 
than half of the micai and on Canada for the 
r('mainder of that mineral in normal times. Con¬ 
sidering our nalianal deficiencies in both the 
lUi-iallic and m m metallic minerals, soulheastem 
Asia, which does supply ninst and could supply 
all mu' nue<ls, exct'pl lor quartz crv'stal and mer- 
enri% is a highly important area fmni a natloEial 
etT^noinic potnl of siew, which explains in part 
onr great and proper Interest in the affairs of 
that p:trt of die wxirld. 

The thifiction of Min ami Wi'nlih. Mineral 
xvealth generally plays but a small part in the 
economic life of an area uiiiil rcbtivuly Lite in 
its history^ partly because its existence or value 
may be unkiiovni, and piirtly beciUiss Its ex- 
plnitation may be impracticable, or even impos¬ 
sible, before 4 Certain degree of dev'elopmcnl has 
occurtvcL It is only under exceptional conditian^ 
such as "gold rushed" therefore, that mineral 
wealth has l>een either the sole E>r the oriE^nal 
Uict-iiiive for human occiipatian of m 

Buring the earlier periods of history and stages 
of lull nun dcvelopnicni, the presence of mineral 
wealth in an area was relatively less important 
than today. This resulted in part from earlier 
lack of fcnmvlc^lge of the \^lue and use of many 
si3ch deposits. Again, it was clue to man's inability 
to use them effectiv-ely, evrll vi hen their occur¬ 
rence arid value were known. It was also in pare 
U'cause a loc^d scnirce of food supply^ water, 
and matenul hir shelu-rjji, clothings aii<I other uses 
w'ajs of so much more fundamental im|M>rtance 
jTi determining relative areul desirability. From 
the standpoint of less advanced populatiniis, and 
at the time of initial QCCiiputiotis nf earlier periods, 
the presence of mineral we,illh was, therefore, 
at best o£ only secoiidary impotlanee. For many 
years, for exairiple^ though crsal seams, oiitcfEip- 
ping on tho hillsides and today mined extensivelv^ 
were quite gencrnlly known to necur in the diV 
jH'cied CuinljiThind Plateau, wood was the osual 
fuel. Similarly, the enomioiis iron’orc resources 
of l^E^^tl^i-a5le^n Minnesota xvere nnrxpioitcd un¬ 
til long aFU'f the date of first while settlement 
in the slate. 

Mineral re-umrces at present, howev-er, have 
assumed great signifteance in many areas, form¬ 
erly c^insEdcrcd of little if any v-alne, and have 
acquired great importance! in their effect on the 
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cIikiTiicter of the economic" clevelopment of iho 
t'Ertintry ‘m which tht-y ficcLir, }n fad, so mueli 
importEince attaches Id possesiikiun of adequate 
supplit."* of iron, and petroleum in tlicHe days 
ol Lomplejt industrial dcvulopmeut that no 
natiuEi fex'is secure witlioiit eoutrot gI sources of 
these necessary raw niLLlL=*rials. ^^'itlk^>ut rewgnU 
tidu of tilts fact, it is impossilile l£> evijuate nuujy 
Lkatloiial |X)!icies intclIi^enCly. lii addition to the 
mErteral rcsoi;recs numtiouri ^vUKoot which im¬ 
portant industrializatJon as i.ve know it today 
uinikJ he inipossilde. a long and coiitiiuiiiily 
lecigthciniig list of otiiers plays a part in naany 
of Our inclustrlal pufscesscs. 1'hiis, as time lias 
p.issed^ mineral wealth ha:s coma to assume an 
ever-iucreastngly ^mpE^^tant ftiiu tion iu our Kfcp 
Though necessary for the et'onomic w^elfaro 
of all piipulLitioiis, mincrnl wealth 1;^ wry un¬ 
evenly distf ihuted. No nation^ in fact* has enough 
of all Commercial minerals; even tlie UniU-d 
States^ the most nearly selLsuBcient of all, im¬ 
ported about To varieties during tlio war. Ssnce 
ilk inuiL-ni1.% as in all other aspects, inteniational 
lEiterdepeudence is a facL net^ssiiT)' supplies ninst 
be ovailahle to all to ensure a peaceLilsle world. 
The e:^isting stniggle for such supplies, made 
doubly intei^sc by their alarming deplelicm dur¬ 
ing the past years of war, must result in con¬ 
tinuing friction, whicli can be prevented only 
by iulcmational control tind allwation of tiru^x- 
ploited resourexs in areas with a Itsw present stage 
of dcvelfjpment. Not only would this lend to 
ensure an c"r|uj table di%'ision of available mw' 
materials, but it wtiulrl like wise present an op¬ 
portunity to check woiild-l)e w.u'-makingnatiuuH, 
Whether the presence of atiy particukr nun- 
eral resource will affect the desirability' of an 
area vjries, not tintv with its stage of dewlop- 
ment but with the following factors as wv\\\ (1) 
the of the deposit, (2) its quality, (Z) its 
ItHratiou, fdl the cost of workiog tin? cU^sit, 
and (5) murkcE cotidltions. 

'Hie first of these, the si/.e of the deposit, varies 
with the rniiiCraL Oeeurrences of cfial nr iron 
ores, of low value per unit of u’eight, must he 
Isirge tf> he of economic important’^?. By ctmirast. 
ii smnller occurrence of gold, silver, or some other 
precious metid, often be dcvelopi.’<i 1o ad¬ 
vantage. Even th(>ugh the source of supply is 
largo, its exploitation may lie unceonoroic if the 
production rmssl mixt the competitioTi of higher 
grade deposits. In tin' Unitcil Stales, for example. 
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there arc enormous reserves of low-grade iran 
ores and Imge timnages of inferior ea.d.s which 
cannot Ijc developed profitahly so long as innre 
valL44ible soiurtei> of supply are available, LiX’a- 
liun is impurtant iu all cases, but particuldHy hj 
for the bulky minenils and depuslLs of knv gratk*. 
ColtL for example, may Jar mined to adv^antage 
W’hercw'eT its eristence in piiying f|uaE]litius is 
knowTi; coal, only w^herc goofi transpijrtation facil- 
iCiCS exist, ^fa^iy mineral dtqMxuts^ though huge 
and high grade, are itripE>ssibk'! of profitable de- 
vclopnicul because costs of working are prohlli- 
itively high. This O’lay rciiiik either horn the 
great depths of the depoxits or unfavorable coniii- 
tions of the strata in w hich they cfceur. Again, 
market eoFKiitions may be the critical facUir in 
detennining the uconE^mte importance of an oc- 
cuitem^e, .At the present time, for example, many 
xubmargiuLil gold aod silver mines are Qptr,iEed 
only because of goverrimeolal purchases of gold 
and silver w'hich make rtpera tions proiitabluH 
Where mineral wealth is aburiikint, varied in 
kind* and t?conomically exploitable, it affords a 
basis Igt important induslrial devi.dopment, ^^'ilh- 
Out the mineral fuvls, ct>al and petroleum, for 
exiunple, the worlds existing Industrialization 
w'ould be imposisible. Therefore their presence 
nr abseiiCT?, and their availability, «'tSecl regional 
]^>ntentia1itie-s luiidaineTitally. For example, it is 
the enormous, easily accessible reserves of these 
two importujit tniucrals which makes possible 
tlif impHirtant maiiufacturiug industries of cer- 
til in sections of this coiinEry' where such snurces 
of juiwer sire aAinlable. ft should be realized, 
of course, that mlner.il fuels alonct even in com- 
binaiinn with nther mineral rejtnurces, will not 
ensure industrial (Invelopmcnt, but Ohly perfiiit 
il Ef (Uher conditions are favorahle. 

tliis is IxHiausc the particular econoitlicr ilcHvi- 
lies which serve as the basis for man’s support in 
any given area result from %'arious causes which 
make their dev'elopment a posL^ibilitv. These in¬ 
clude, not only fiivomhle natural cociditions, but 
stage of development and governmental staliiUtv 
suej attilndes as w'elL TlicftTore, unless a certain 
stage of de^'clopmeut has been attained, aiuJ lw>th 
gQwrtimerital stability and attiHides are sattsf,ac- 
tnn% even favorifig natural cimdltions such as 
valuable fflineiral resources will not insure their 
dewt'k ppmrnt and use as a basis for import ant in¬ 
dustrialization such as we have amotig ad^-ariced 
populalions today. 
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ELEMENTS OF THE NATUHAI, ENVIRONMENT 
QUESTIONS AND EXERCISES 


1. Whiit rninET3i1 cfwnmnnlv used hy Pa!i?0- 

liOiic Hiid N«^lillilc irmn lor risking ifiiple^ 
mtHls? lfcW>d 

\V}iy aji* diu.w adapEcd \o nith iis4-? Wts^l art* 
their UniitiiUHins? 

2. \^liy is pc^c^^ly adi^ptetl bj making cut¬ 

ting tfinls? How ii Et fmpravcd Fsir am.h irae by 
tins additl^l of tin? Wiiy vrus geuerjl use oF 
bronze deljVt-tl uJitil bude begun? 

3. Why is it ^ppropH:ite to refer to iron as the 
"Pioteiis of mi-tills'^ 

4 . ^V'hl.■re life the first ili^finite refereniMrs to ffteel 
found? \Miefe did imunifuirEEin!! of jUeel probably 
Dri^Iiiate? Why Hi tlip hislon' of sinevl %o 
^uie? 

5. Wliy iln the Stone, Brem/ej and Ifnni ages b^k 
definite elunnologiral values? Civo ail euniipk 
uf CL pupubtion group whkh luli p;ii«ied ilE- 
fei'tly from the use of stooe to that of iHin. 

6 . \\U\ii lire thi* primiji^il lornii of ueciurence nf 
irun ores? flow Wfsre Hieh urea fomied? UndtT 
what enniditions tji a de]H^sit of \nm ore uf t;oiTT:- 
mereial valiu"? I tnw pro?ftn>ity of d de|x>Nit 
uf frnn ore tn one of bigh'pade toil aflet t jLs 
% EiJu*? ^MlV? 

7. \\1 tere are the fmportarit trcm-^ire resme.s of 
the WLirltl loL'iiti^d? Contract dit? Iron-unj rv^ 
rerves of the Northern sind Sonthmi hoirit- 
fcpheres. Diseusx tlie irert-iire n-ixmrtes of t!ie 
Uui tfd Sljitei. \Mhy are tJh? oreH of tlie L.ike 
SiijHTirir region partjenLijIy vidmihle? 

S. NniOie I fie ininer^d fiai'h^ How is fanTHNl? 

Xdfrie cite iBfTerent tS'pes of coal nnd ^late the 
value?! of ciieh. What rau.ws tin? (tiffereiite in 
ihcM! types of eiml? W'lmt js a '‘coking 
For whsLl h it tilted? 

9. liow aiiil wEiy du cijal ai.-ains differ iti the rate 
wHlh which they can be mined? What ia the 
extmt of our coal reMnifee? W'here b k Ich 
cateil? Of Hidiat types an- the coab? 

10. Where is the bulk oF the Wofld'i coal C^iiuen- 
trated? Wliat are llie different typers of I'oiil 
mining? Contnisi the coal reMiJufc'cs of the North¬ 
ern and SniitliiE^ licTlll^phefra. 

11= \\1iy might It he approprEule to call the pij’seilt 
tlie "Age of Giar? StaJe briefly the ehai]ire!i 
which haN c ixciirred in the lite of coslI during 
tJic past flOQ ytrara. 

12. IfiiW ww-S iHirolenm frirmcd? llnW and unrk'r 
what cf>T>clilions is It s[ort?d in tlie nxkjs? Dis- 
tii5S the hx'aE lon of I he world's oil tetejvi»s, 

1^. Under what CifodEtioni docs naliirnl 

^^1l^lt is iti value and for w hat it uietl? 


14. Why are (K-eurrenert of inCtalljc minmnls more 
comiu^n^ ill hfghliindi tliim in phiiru? ^Vhv are 
both dlffctwery and w'tsrkjng {if sucli de|>ofidi in 
hlghlauch easier than in lowdunds? 

In, Wiurc art- llie prinLjp;d nuiieralized bigfilands 
iff tliC World hx'alExI? .\re all hlglilaiith inincral- 
i7t='d? If not, ruime oiie diiit fs not ridnenih^oxi 
S\1ty iM a Inc-al Stipply of many luctulhi;' niinerulft 
de^Lmhlc, mx^n though iht-v t-an lie transpirted 
ixTihOm icaSiy? M'liat "simtegic" nu'tallk- min¬ 
erals do we tal k? Mliat arx*^ oitr prt^M'nt 
of supply? Why cLws this make teiittieastern 
MiiM important tn usi? 

] I. Name s(.iEJie of the more important nniunetalllc 
nn'nerals, in addition to the mineral fuels, Jinil 
state the principal uses of each. Why are niLJst 
rHUUUt'talhe- minerahl Ii^ed. Ueaff the areiis oF p^o- 
duction? Slate some eicx-pLlons to thii geiiL-rxl 
nile. 

I'i, Why is sulphur of great impirtance to miin? 
Fn.uii where b niiKt of the world's supply ub- 
tailied Eoday? 

Hh Naine the inipirtL^iit miniiral fertilizers aiid slate 
the most Inipnrraut soiuce of each. Why ate iho 
liiEiierkd fertilizers of such great itiipatauce to 
inati? 

2Q. iiat important nonmetaihe minerais of strate^ 
gle S[gi]iflLara.x' are iacking in the UiiEicd Stales? 
Wiiat are uur sources gf supply fur liiese mir;- 
erjh? 

-ir Wliy does miner.Ll wc^dtli generallv pbv oriii' a 
nduur port ill tlic cc^mo'Ttiie iife Ilf an area until 
relatively bte iti its history? llliistratc this fact 
by an Ls^ample. 

-3. W hy is niJneml w-ealdi of nnlv setonfinjv im- 
piHflance til less advautod pni>itluliLms? wliat 
pbex- miia-ml vvealtll iKxaip^- in nur present 
cCvilLzatlon? In inllLit.^iieing IniirnatiniinJ reb- 
lions? 

b the list of fmpnrtanl minerals fnereos-ing or 
dixtfiiwiig? Wh>? ^VI^i,t factors determine ihe 
desirability nod vahie uf an iHXnfrcncc oF any 
given mineral? Do die size and hicatii>n uF a 
de|HKvit aflix t ifie coiiimcn-ial v.iliic £if otxur- 
remx-!! of all rnimTals fn iy|nal dcjjret-? Wtiy? 
HtiW" dii the Ip'adi^ of a deposit and markel iXm- 
ditioTui affect ihe possibfhty' 4 if ecniaimie pm- 
ductiun? IHiistriite i>y ca a in pies.. 

Til wlkat csEciit <fix-s ukineral wealili infliieoce 
the omLiuot and Eypt- of indu.^tTialj^AEMjn cif a 
region? Dia-S minend w'ealtll ensure tiuhtstriul 
devebpmeliE? Wlky? lIliiNrtrate by cAainple. 
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chapter Twentij-Fivc 

THE OCEANS AND THEIR COASTS 


Ei'frrtf of the Oceans. The iK:e;iti^, not the 
Uititl rn-nsses, are th£' urtalty ilEimiikatit 
features of the emrlli, covering nearly 72 per tx'nt 
of its e.vlLTior Ui an a-kerage depth in excess of 2 
fudes. Evct] the least extensive of them ah, tlu; 
Arctie Ocean, is more Elian one ajiJ nuc-tpuirter 
limes ilu\ si/je of Australia, the smallest of the 
ciintinents; the lurtjjest, the If^adfic. extwcls tlie 
conibified area of all the land hy 25 jjer 

eeof. ThiTo is so iniich ^vuter, hnleed, that were 
the surface tnregllliLriEies of the earElr.s S4ilicl crust 
smoothed Out, the ocean miuld cvenA^ hwe lie 
neurly 2 miles in depth. Further, :md of grtrit 
imporiaoDe to man, the oceans are cOntiiiuDUit, 
wlicrejis the land uiEi^ises arc intemipletL 
rhe DrfUh of the Oa'Hn find the C/i^jmicter ^md 
Toito^nipluj of its Hoi firm. Our knowledge of the 
depth of the m-ean, and of the diariLeter and 
InpogTpiphy of its Iwjttotn, is most cmnplete along 
the shore lines of the great [uitiotis, \ihcre de¬ 
tailed miippifig of the coasts Jms I wen carded 
ant and extensive^ ac'euralc suilntiingis Liave dis¬ 
closed the nature of the IxitEoin and ihe depth of 
the overlying wali-r immc?disile]y offshore. Foi 
inorc remote eousts and the open ixiean, iidnmivw 
tion is less complete, in gi'iicr.ih however, the 
ocean bottom consists of: (1) a conlinental shelf, 
fhirderitig the great land miLsst^sj (2) n continental 
slope to the sKvan hasins pitiptr; and (;1) the 
cwi an basins, rimmed by the txmtiiirnEiil slope. 
The Loiitlnental shclh represi-nting the siil>- 
merged, mafginid portion of the grviit land 
masses, which it iHjrifirrs with varmble ^v^dll 1 , 
slopes gently seaward as a fiurly level, .stdi- 
n>erg(‘d plaftJ, ot an average rnle of 1 or 2 feet to 
tftc mile. Tins is a ^ery slight slope fn places, 
irreg^ilnrities of its genirrally smooth cxpan.se rise 
almost to the siirhice of the ocean ns bimks or 
slu^als, or well above the water to ffirm islands 


such as Long IskiuL Eljwwhcre, it is crossed liy 
line;Lr valleys. Some of these arc Cunyonlike^ with 
depEfis of 20ti£> feet or tnorej otlter.'i are shaUnwet, 
with more gently sloping sides. In most cases, 
these departures fmin the general level up|>ear to 
be related to Eopogrupinc features of the near-by 
land, vaJk-ys under water, for example, being 
contlnuaEions of diose on the adjVjining kincL 
EvuryA^here over the continental skdf the water 
is sfialltnv by wmparisnti with occLin depths, 
ranging from u few feet near the shore to 6CHI 
feet Lit its outirr edge,. Over its sulMiu-rged surface 
are spre,id ^avel, -amd, smd clay, the type of 
deposit Vtkrying with: (1) material alforded by 
the ad]!li^ent lanil. the Si>urce of supplv; (2) dis¬ 
tance from shore; and (3) degree of di.stiirhaiicc 
rpf the water iti which depewihon occurs. In plaocs, 
w here ciincHtirms are favoralile for sirgaiile life, 
deposits of ealc^ueous or limey iruitcriah seercEed 
by iTiarinc organisms^ may occur, Al] these dc- 
pojrit.s tend Uj obliterate minur surface irregiilaii- 
tieN and their f|Euintity may even be siifpcient to 
Cause shiw stNiWiird estensErm of die contincillal 
shelf. This generally Hat plain which borders the 


coniifcicnts is cstimaEed to Imve a loEal area of 
iLpprosimaEely IQXKWI.fJfln sriuarc almost 

cipuil to that of Africa, the second largest of the 
cTMiEineritii, atid to occupy dlioiit 5 per t'l-nt of 
the oci^an Imtlom. 

hvyinid [fto outer margin of the continental 
-hihrlf I he skipe of the otvan floii-r increases In an 
average of lOEJ to 20H ft^^t to the mile, willi oc^ 
cLLsIoual ttaire alirupt dcstentfi Eo the abyssal 
di'pEfis of the great ocean basins, llinugh not 
precipitous, extvpt K^ally, the.se drapes are far 
above the average in stet^iness hir most of the 
Ocean boEEom, and they are of finiher siignilieaj’tcc 
in thill tihey compktely cncifcle die ocean basins. 
Over them are spread the fi.HT se diments which. 
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FlC- pfupDrtEnn nf tile* Ot^n at %Tirinli5 ^It'ptKs. f ^rtLir ^ 

Baitimn A tTiuss nf llw lund aud llac CAemis along the equator* ft will be nnilfid thut iJje 

(K'l^kn depths i*A4^ed llu^ elffvutbns of die LuicL 


Tcmciining in suspension Fsir C’^^iOiitloTable peritids 
of lime, arc carried farther out to seii before tiepo- 
sitinin occurs. 

On the seaward side of the conlhietiUd slsipe 
arc the great ocean basliiit* behew'd tohiiA'e f>een 
fortned by mistal mrivt^ent. tn which tlie awr- 
age depth of the water citveds 2 niiles. Of the 
fiv-e greul oeean tliat of the Pacific is 

deepest^ averaging 23i miks. ’‘five geiieri.ll tni>- 
tiotooy of iher ffnors of these great fiasins, which 
ayvirt 75 per Cent of the cx^ean bollofn. is inter¬ 
rupted by occasional irregnljiritiesi some, uplifts 
like the Haveaiijin Islands, volcante in ehrtnicler; 
others, linciir depreadotis JtnowTi as *'deeps." In 
all, there are 72 of tln'se. wfih at least 6 in 
which tlu- Water is Jinwe ihnn 5 miles deep, and 
one, the Swire Deep, east of the Phfli|ipEnes, ^eilh 
a depth nf feet, or iicEirly 6^ Toiles, Such 


a depressinn is a greater deporhirc from sea level 
than the loftiest of mountains. Nearly thirty'four 
tlinejf the iiiaximiirr:i di^pdi of Lake Siipcfrior, the 
deepest uf tlie Great laikes, it makes ail Ixxlies nf 
frejih wjiLi-r .'teetn ^fmllow^ by compiinMin, At 
depllis of less tliEin 2^* tn S niiles, oa>;os, com¬ 
posed of tlie reniaijiis of sorfiice orgaiiiMms, 
vnlt’utitt asli or fiinrly fragniented volcsiuk mie 
teiial, very fine sediment from the Lmi and 
other fine nialerfal, aivcr the bottom; at greater 
depths, a retl claVt tlie color of which resulU from 
oxirhition of imri in the minute particles of which 
the cby m eomposcii 

Ttw AVfl/cr d/ the Oceiin. The water of the 
ocean is saline. Not only does ft c^iutnin com¬ 
mon salt m si^ilntiiin hut other mineral matter as 
w^ell. largely supplied by rivers and t^rniceiitnited 
by evaporation to nti extent that average sea 
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ELEMENTS OF THE NATURAL ENVIRONMENT 


^vatLT coTitiiins iTi pounds uf tli^oIvL^d solid tiiii- 
Ivriiil ill v\±iih 11X3 putiudv of wnt^-r. In one 
this siiliiiity is hiii Lidvuiitage tu iniiii in th;it it 
clccTeiisi.^ the drj/t of VfSseLt, tluis lticTL-;iiiiig ibc 
utility of fUiiny h^trlnirs. In ;ilh it is f stimiLtiHl Eli.it 
thtTE^ is At lejjst 20 per ceist ns iniielk lEiliLerLil 
mutter in the Sea as in the hnuJ :ibi;>v« sea level. 
Of this mineral mutter in sea water* nearly 7S 
per oonl is coinrnori suit. This may appear |x^ca- 
liar^ since calcium carbonate ni more abnnclanE 
tluin Silk in the fresh water oE rivers which supply 
tile mineral matter^ unless it is rciilizeil, that, not 
only do aniTnals withdraw caleinm carbonate or 
"lime'’ to form shells and similar stnietnresH but 
that it is lilsevvise removed by precipitation, 
whcTciis salt tfainmmily remains in solution^ 
Though movements oE ncean water tend to cause 
uniformity in the ^uummt of dissolved mineral 
matter eveiy^^here, certain enelcised seas lihg 
I he Red Sea,, in v^'hich the rate ol evaporalion is 
high uiid the inflow yf fresli water from tlie Lind 
is small* are m<]rc saliiu^ than the Aretie fXvnn, 
where evapiiration h slight ami melting iee con¬ 
tributes much soft w'ater. 

Li^ht iji the Occm and Oevm TempiTuriircj. 
Light penetratits only a short distajire below the 
surface of the ocean. Even at depths iif only 
2CK>0 fccL there h tem little to eiuihle nanarij 
sivion; at those of a mile or TnorCj there is uotic 
excx'pt thiit emitted by phosphorescent animals. 
Tem|M.'raliircs vary wtth latitude^ and bet\ieeil 
tin? surface and tlie ocean Ijottoro. Surface tein- 
peraliires, even in tho tropics, ikddorri rise ma¬ 
terially aimve 7S' F., ck'KTcasicig polctvard tn 
28^ F., the freezing point of the satitie waters in 
Arctic seas. Seasonal changes of lemperatnre are 
slight, for water lN::ith warms and cools sSovvIy, 
ThtTefETre oetauia are great cqimlizcrs of tcin- 
poratnre over hnrdcring la [ids, if air movement 
Is from the water I cm arc! the Lmd. M depths, the 
temperattire ilifFi fcnees noted for jtnrface w-aters 
are even less mKhrLf^{|. There is no change from 
day iQ night, nor from stumrner to winter, and 
ti;inp<ratiires at great d«*ptfis are imiformlv Itiw, 
nuigiiig fn«n slightly less than 32 ' F, to not iiiiTrc 
than 4r3 R ft should be reali/jtid that conditions 
in enclosed st^as m.ny depart maieriLilly from 
those vvhjeh exist in the tape-n oc^tau. 

CoiidiifoTVt €if the Bottom of the Ocean 
No ptirtion of the earth's land surface eqiuib iho 
great depths nf the ocean in monotony. Miles in 
extent sln^tch great plains covered by (mjxs or 


red clay, IVmpv^ratiires are low, seldom moru 
tbau a iew' degretw alioii'e frct?zing aial often 
Ihelow the lree;trng pdnt of fresli water; daily and 
Seasiuial clianges of lenipr-raturearc laekiogn per^ 
[Tetual darkness prevails. Pressures rise to 6 tons 
to tlie s<|iiaic inch and die w atcr is highly charged 
witli carbon dioxide* since the dritt of water 

hieli supplies the small amount of oxygen pres¬ 
ent is not great enough to cam' the tar lion dioxi^k* 
siway Completelv. Tliis incre;ises the solvent action 
of the Water, but detTc.ises oppirlunity fEir or¬ 
ganic life. The limited life of this deep-sea area 
is made ixnisilde only by a rain eif organic Ti^mains, 
the food supply* from the surface waters alMive, 
and oxygen dissrjKed in the slmv drift of cold 
walcr which penetrates to these great depths. 

Ttw Surface of the Occcirh 7lse surface of the 
ocean, which Jippears to lie fkt over limited areas, 
netUiiJIy ctmfomis to the ctirvature of the spher¬ 
oidal eiirth. lin^nirtiint departures fruni tins form, 
resulting Irorn the pull of gravity, are sometiines 
eaused by lulerLtl atiracLion of the laml masses 
w hich border the oceans, Tliis attraction varies 
%vith the mass of the liind, tJiereEnl'e sea levels 
along coast lines differ in distance from the earl It s 
ccnler. The enormoias mass of the liimal.ivas, for 
V-VurEiplc, IS staled by Tott to pile up water to such 
an extent that the ocean Surface is 3(>[) fevl higher 
at the head of the Bay of Bengal than at the 
southern tip of the jmnmsula cjf India, Winds also 
Cause Sira IcA'els to varx', not oj^Iy iemporarilv at a 
given place, as at times of IniEriciirtcs, hut Itoeo 
place hi place over long periods of time. Tims, 
nceordhig \u Sverdrup, the trades produce n 
ihlfercuce of 2 feet between tlig ciei?Tiin lev^els on 
the Au-ptralian and Amcricsui sides uf the Pacific, 
along the cqmitiiT. Similarly* there is a differeneg 
in uceiLii levels at the Atlantic and Pacific ends iif 
tlie PaEiama Cauial. 

jUoccmcntjf o/Oceou IFtrO-r, ^E[ivcnicnts of the 
mt an w ater hmludc waves, tides, and eurrcTits. 
Ortlinary' waves, eaixiied hy rrieti[>ci lH:hvtn*ri 
winfis an<l water over whleli iIkw blew, s^ime- 
times -ittain a speed of 5tJ to CK) miles per hour 
and a height from tioiigh to crest of as much as 
4il to i'jfS feeh hut usually botEi the speeds iiiid 
htnghts arc much less. In the soixthern oce:uiSi 
w here wevtcrly wiinls blow wiilinut iiilermption 
by Lnfi masw?s, estreme wave lengths of ISftO 
feet frirm crest to crtMt have tjeeci nljscrl'edn 

..normally they are 50B feet or less aiiiL, 

near shores, commoiily under 2-^ feet. Ainong 
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nther type^^ of waves kiiov^Ti^ the tiu^re iiTi^mtaiU 
are those resulting from great dfierences of at- 
m^ispherie pressure^ and daose produced by some 
ckirthcjuakes. Ihe former are ocmmon accum- 
puinmonts of hurricimci, water often ming sev¬ 
eral feet and inundating low-lying coasti, as dur¬ 
ing the :io-called Galveston '^iiaoci," at tiine^ of 
such storms. The Lkttcr ooonr when eaxthc^uakc^ 
ufFcct the $L‘ik floor and die overlyiiig wmler froni 
top to bottom, ill the open ocean^ such waves 
are broad and h\v as to U: impt-ret-pishle but, 
un approiichiiig shallower Avater alongshore, they 
pile up on the adjoining flat laiid. often causing 
great kkss of life and property in densely popu¬ 
lated regions. Fartiinately, Iwth hunic.ine uud 
eartlK|tuike waves are of relatively JnfTer|uent 
occurrenee. 

Tides are causeci by tile attraction of the sun 
and die moon, wnth that of the latter more im- 
porUmt because, though smaller, it is much nearer 
the earth. Distortion of the water surface of the 
earth by ibis attraction causes the hydrosphere to 
bulge on the sides of the earth low^ju-d and aw^ay 
frtwn die monn^ with depressions, low tides, lie- 
tween the elevations or high tides, Tfie sun acts 
in similar fasliion but+ except when its pull eoiii- 


cidcs with diiit of the moon, its lesser attractiork 
is obscured by that of the moon. When the sun 
and the moon act in cotijunctjouT spring, i;ir very 
high tides occur i when In oppositioin very low» 
or neap tides. Thus tides^ two higli atid two low', 
make their circuit of the earth each 24 hours 
and 52 minutes, as the earth rotates on it^^ 
and the distortions <if the ocean's surfaee shift 
location. 

In the open oceartp the rise and fall ol the tide 
is imperceptible, but along shores, and especially 
in V-shiiped bays, the fluctuation is often greaU 
as much as 30 to ^ feet in tlic Bay of Fundy, 
and sbghdy more in some of the Alaskan fiords. 
\Vherc such great ranges occur, they uiterfere 
with the effective use of harbors and, simihirlyp 
w’hen tidal currents develop, they Imudicap navi¬ 
gation. Normally I hmveser, a moderate range ol 
a few^ feet is advantageous in harl^irs. for it rc- 
nioves the wastes which accumulate along the 
W’uterfrnhts nf grt'at purts. AgaiuT wfiere tides 
invade the lower courses of ris'crs, lor exiunple in 
Tfdtnvatcr VirginSa, they lend to Increase stresuii 
iinvigabiKt)'. Tills wna espr^csully important in 
this particular area during the Colonial period, as 
noted in an earlier chapter. Tides arc gctieridly 



Fio. 219. WfcCn the eiUr^L'tiun of tlie mn and ihc moon h cxeTled In confifnetiun, as at timtsof liip new 

and full miKin, ^pruig lEdc^, with high tJtlcS higher and low tides Lower than tin? a'k tfagep oCCllf . At tklUfs nf the 
Grat aud third i^uaTtcrs of the niDcPU, the attraetwin ikf the snJt and rn^xin are opposed to one onother, which 
vauica neap tides, with high tfiUrs li>wcr and low tidrt liigliei tJiaii the avuToge. 
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Fit. 22^. QKriirHir3M:?n nf msip, showinE ibe piidis af the ocean tiiircntSj with Fig, 101^ 

sliowi tig tJm gLtitrtiiflii d wind direct ions, will A corrcspuna«7tice betw'eon rnox -bfinnkL^ oF llio 

hwtu atr atid Xht^sc of the w\\.iiiti of tJie oet^i^n. 


tiifcen intn account hy marincTS, m hmth entering 
LUid len^'ing fuubfjrs. Fieeause they affix't channel 

deptlis LUid eiUWof nawgLittfJii, cs[K.vinli]y if strong 
tidid cuiTcntii dcvclnp. Titles ulsik alFect iiillii hy 
Irunspikrtlng and depasitiug sedlineiLt^ ^nuicHmeN 
liluekitig liarliuf entuneeif and thu^ nec^^ssitating 
dredging hi mjiiciliUn effective ch^kiiiu.-l dcpilh:;. 
Tliough man has long contc^tnplaled the possi- 
hiliti' at hariiesifing tlidrin fiH" dcvelcipment of 
pnw'er, use of the eiiriTTumis amnnMl ol energy' 
now tviisted has so tar pinved eeiiia>knically hn~ 
praelit'iihle. 

.Surface cumnds uf the ocean waters, aside 
from tidal currents^ are inairdy ^^ ind-dris'cnnio^ c- 
nients^ Nvilh directiaik^s dcEennined hy prevailing 
winds , If ci kds uf ctMiSilines, and I he dcll^^ctive iii- 
Ihienre of the i^arth s rotation. ITiiis, hi the trade 
wind LkIis, the drift of tlu? ocean w'hIlt is westerly; 
it] the b:lls of the westerlies, it Is cieiterly? jei 
monsrKjn areas in the liLdiaii Derail, the cur¬ 
rents reverse diroetinn with eliangc fff the sea- 
sous, The" tnore iiopturtaiil T.varm eurtenEs, tlie 
Gulf iitrcain tif I he Nnrth AtliiuHc and the Jap^in 
Stream, nr Kumshio, nf the North Pneifle, onu}.- 
imte ill tnipical areasj cnlr! ciirrcnts like the 
Labrador SlreLim, In the pohu nteans. Bntli aHcct 
life forms arul man: inatiue life tlirc'etly, U\ dis- 
IrihuliugoKygeii auti fond, man, Avhn rivt^s marine 
life, indirectly. By their effect on in'ism tempera¬ 


tures, they modify those over the landp particu¬ 
larly on windivard euiists, toward which winds 
blow, licference to a map uF Europe will sliow 
(he surprisingly high latitudes of the Scuiidina- 
viau Fcniijvnla which, tlunigh in large part as 
far north as southern Crivniand, is much more 
habitable. This is not only because the climate 
is iempered by s%1iitls from off the Avatcr hot 
liy Aviiids from over water vvliich^ though cold* 
is snoicw'lhat warmer than the average for such 
I ugh hititndesL Tim effect of octan currents on 
ntmoqaherie inrnsture is illustrated off the coasts 
of NewfoimdJaiicI and odier areas svIkito fogs are 
a result of thy gc^jgraphic distriljuHon of wann 
nndcohl corrents. Sinifforly. ocean currents affect 
Iwath clisfTiliutiori and amnuot of preeSpitatiun. 
:is on the west coast of (he moJn inland of Japan, 
wherG Winds from o^er tlie relatively warm 
Walters of ihc Kurostiio catise the winter maximum 
of precipitation aiul llie heavy sno%vs of the 
colder niQiith!!. Spjiec di>es not jictmit more de* 
tailed considefatloTi of either tlie tides of cur- 
riMitSv hut additional dlsi-ussion may i)e found in 
sonic fif the seleetod references lisitjd at the end 
of this ehiipEer, 

T/jv iJfv of thtt Orain. The (Ktan Efi-mx wiEh 
lifcj Ikitli pljiiLt suid auiin.d, particular!V uUmg- 
shore* or wherever lhs> iviUer in sltidloiJ. This Is 
also true hi the surface lavers of tlie open ocean 
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where light, nccciusairy lor plant life, prlu-tfales- 
The of Ufe range Iroro tniimte orgLUiisnis 

making up plauktupi, iu consiJerable purl 1o^v 
forms of plant life, to the gi;uit seaweed, kelp, 
Avhieh may attain a length of several hundred 
ftx fc; and the an anal UfCp from irnttoseopsc foims 
to wtiales, the largest present-day minninals. 
Both plsinls and aiiiiiials are mostly of the h>\ver 
orders. This is true for ull platiLs of the op^n 
cteaii- Among the animals, though even the 
higher d^^^siotlS of the vertebrates are represented 
by the whale, jseul, walrus, and others, and the 
reptiles bv turtles and other forms, the inverte¬ 
brates are most nnmeroiw, v^ith fishes ne\l. These 
life forms, cither plant or animal, may be fixed, 
fl<jatingT «r free-swimming- In all eases, they are 
more s^'idely distributed than cfinivalent laud life, 
partly lioeaiiw of the mcjvement of ocean water, 
but more largely because of the greater uni¬ 
formity of tiivironmental conditions in the ocean 
than on the kntL Tbe most impurtant factor 
limiting distribution of life forms in the sea is 
dqith of the welter. Therefore they may be con- 
sideR^d in four sulidiyisions, based on that factors 
(1) life of shallow and coastal waters; (2) life 
of the surface layers of the open ocean; [3) life 
of intermediate depths of the cK-cau; and (4) 
hfe at great depths in the ocean* this lost of little 
economic importiincc+ 

/J/e of Coiistal ami ShilHow Watenr* Life forms 
of co£Lstal and shallow waters are lanh ahiindant 
and varied in kind, llie diversih^ rcsMldng from 
differenees in the character of coiists and Ix^ttnniFS, 
m temperatures, in ShaliMit)', anil in o.^ygen and 
food supply- Conditions are twpeciitlly favumble 
in tropical seas thiiraeteriswfd by ccjral rcefs^ 
where many of die life forms arc hrilliantly 
colored. By contrast, the littnral life of higher 
latitudes and polar areas is extremely limited 
within the zeme affeetvd by short? ice, though 
abinidaiit and v'aried farther from the laud. 
^V"ith^n inrJi\itliLal zones determined by leTtipc'ira- 
lure, the aEiionnt and kind of life vary wnth the 
ehametcr of the hotEom, tlie type of shore line, 
and the sallTift)' of tin? water. Bejiches and Itot- 
toms of coarse, shifting sand, or at gtjivel mid 
larger rock fragnu-nt-s. are nnfavoralite for life; 
rocky coasts against w^hlch waves IxMt with great 
foft‘e permit no ftnating, hut only fixecl growths 
such ;ts haruaelns and seaweed; protected hays 
with I'Miltnms of fine Srttnl or clay support :djund- 
aiil life. There, the vcgctatfnti of the land and 
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sea meet, as fn the brackish W’atcrs of salt marshes 
and mangrove swamp,t 

Life of the Surface WuiiTs. Plant and animal 
life! of llie surface watery, far from the land, IS 
abundant- Some of the plants, ulgac and diatoms, 
arc of microscopic size, whereas some of the sea¬ 
weeds arc brge. The animals ^-xiry eciually in 
si?;*, from very small to forms as huge ws the 
wliale. .\ll, even seaweeds such as tlie Sargassum, 
are cither Boating or fri^-s\vimming ferms, and 
all are widely distributed. Some float by means 
of air-rdled cells; others hy movement or swim- 
rning; still uthers sue able to rise or ^ink hy draw¬ 
ing in or expelling water frcjm chamliCfS, or by 
exertion of otluT muscular effort* 

Life of thr hUcnriedUiie Depihs, Tliongh less 
abundant than iieiirer the surface, life exists in 
the Eotic into which liitk- light penetrates, far 
below' the surface, but often even farther from 
the ocean floor, ’riioiigh know’ledgc of the life 
of this zone h less complete lliau for that of the 
surface waters, it Is known that certain animals 
such as deep-sea Bshes, some blind and others 
with specially dg/signL^d eyes, togelh*f with ma¬ 
rine worms, crustaceans, and others, live in these 
waters. 

Life of I hr Ocean Bottom. It is believed dial 
oven the ocean Ujitom far from shore is in- 
habited, die abundante of the life varying with 
ternperature and oxygen -wipply. At great depths, 
however, where darkness fs coinpicte and pres¬ 
sures are very* great* there are no grexrn plants 
and I he animals, kith fixed and mobile, must 
(Ivptmd on a rain of food from the detisvly In¬ 
habited surface waters. At these great depths, 
cnuditiOTis arc tsot only strikingly uniforrn, but 
they have remained csseulhilly unchanged for 
thousands of yearSh indicated by tlur e.xistence of 
life forms such a^j crinoids, iorinerlv abundant 
elsewhere, but today found only a$ fossil remains 
in liinestones and on the oc^ean kjtloui at gr^at 
depths. 

Interdependence of ihc Life Plant life 

provides the imni supply for cH ttuiii animals liv- 
itig In the oxTaiu Es'iiecLdly imporlant In this 
resjR*cl are die unkvlliilar algae and diatoms 
whieh help make up plankton. Thi^e minute 
orgaulsms utilize inurrgauic matter* converttiig 
it into forms xvliieh can be used By the higher 
animals^ many of which in their luin afford IikmI 
for still otheiw. Thus life in the crowded w'aters 
of the ocean, as clso\vheTe, is a continuous stnig- 
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CONTOUR INTERVAL 20 FEET 


Fikh ^1- Tlif? nf this line 

Dili linciiT indrntE^lJotiL!! ii^vilx frotis cinnvnifig oj 
Ct^oldgic^il S«rii'Ey+) 


h the rr’MJt fif dupfL-SsriiM at ti r.ilhpr liillv [lip iiimicr- 
ihe liiwiT Uiid. i Afltrr Ii«-ihhaj U. S. 
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j;lr ff»T psisli-ncf?, with a Tisatiiral fiiatTi- 

between life frjrins, excepting ciiilv tluit 
mun, in his effisrts to obtain a livelihtMid, tmay up¬ 
set this balance, frequently to his disadvTinlagjtr- 
rfit* Octvni Coasts, llie seaceast presents a 
seene of contfniiciiis change- The erosive wtjrk of 
waves, iec, tidcs^ and cuircnts; sedimentation ai> 
eompanj-ing denudation of the adjacent land; ac* 
tivities of organisms; and, last but not least, 
crustal movement, either elevation or depression, 
make instability the rule wlK'fe land and sea meet- 


The character of any individual coast line at any 
definite time will depend upon tl>e activities oF 
tla> agiaitv menticnied as produir'ii;|' change; ttie 
type of shene line on w'hieh they operate; and the 
stage of its development. In its initial stage, a 
coast line may Iw cither regular tyr irregular but; 
later, irreguhuritkj tend to disappear wafh w'ave 
ottixek on liifad];md^ and fHIing of indentations 
by sediment Eventunlly^ tht'reforc, all coastlines 
become regular, except as they may Iht rejuve¬ 
nated by iipliTt or depression. 





3iF«f 


»rr®" 


laiLCi 

* CONTQVfl tKTCRV«V ^ rt£T 

Fto. 2£2. This rcgEilaf roiist (s itie result nf uplift which has exposed the Hat ocean floor, 
thiu JortnJng a siiiooth LOLUt Une, (After the Ovc-Lii^iide Quiidrangle, Califamia, U- S. Ccnlogicat 
Suivcs".) 
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Fio. 22^. 

JiiiiR'jj Rivtjr 
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■n.q W^r «r Norfiilk. fi.rniM hj* I,k-:i 1 »tibmrr^ejiM and (IfouTitng of (].q leaver cmiB« of tbe 
and ili ttlbiitano». (Aftt-r Norfolk Qnadranglt, Virginln and North Catolitia. U. Cwlogical 


Effects of Depressim (?f Drownini^ of the Loud 
Surface on C4)iiA-t iJavit. Thr litkriVjrMU^il lino tA 
coiiL^el of Iii-fitl jiiirl sea, thp duturn piano at levxd 
from wKich elevations iiro measu/ed, is known 
as “sea level/* With cither depr<,i:Siiiion of the hmd 
j^tirfacc IhtIow, or rise of the ocean ivator ubove 
this leveh the seo invaeft*^ the liintl tt> fomi a 
new shore line* Tlii' character of this will vary 
with the lantl surhice. ff the I’H^rclerint; land is 
of sL’ght relief, or relatively flat, the new eousl 
line will lack impeirtant iiitlenlations+ e^^cept 
vs'here large ris^ers enter the stM, Otlii'iwifse, it 
will be iireunW* the exact degree of trreg^darity 
being rirfermined hy the |np{s^ruphy of the ud- 


joining land, Sithmergcnce of a plain of slight 
elevation^ for exaniple, will priidnee a motlerately 
teguliiir with shallow hays resulting Irorn 

tiro Wiling of tlte lower cmirses of the rivers and 
BoiKling of bordering flat land. Such h the oonch- 
hot! of the Atlaritic coast of Virginia and North 
ChiTEdiTia. By contrast suhrnergence of rugged 
Or n>pi m lainoiLs la nd surfaces prodiiees very ir* 
rcguUr coast lines such ns those of Norway and 
ALuska. vnth many deep, narrosv, steep sided arms 
nf the sea, or hordb, pi?ntrtraLing the laud for 
cniLsidcral tie distances, 

liffi cts of Elmitum and Mountatn Fonnation 
on Cooxt Lows. Uplifl exposes the sea bottom. 
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llic topography of which dtiturmincs the chiirac- 
ter of thi> new litie. If nplift occurs IxsnhT- 
ing a pliiios area slight relief^ the new cuast 
line ^cill l>o regular, for scdiTncntatioii on ilie 
conUneiitiil shelf adjoining such on area tends to 
erase irregukrlEies of the sea floofn Slicl^ A cosist 
affords few harbors and is diOicult to approach 
because of the shallowTiess of the w'uler oEshorc. 
Except in lureiis of local subsidence subsequent to 
iipLft, as noted for Tide%vaEer \'trgCnia and North 
Carfjlinii, this is the condition of much of the 
Atlantic mast south of New' York Cit^'. Mountain 
uplift similarly tends to ensure a reguhir ct'mst 
IliiUr ^uch as tluit of western South Amenca^ 
but^ by contrast with conditions along the AiIlui- 
tic and Gulf Qi^asral Plain of tJie United Silates, 
the water offshore is deep, for the ocean il<x>r 
drops off abrupliy* 

Effects of Erosion and Sedimentation on Const 
Ijties. Evewvlicre along coasts, waves, titles^ and 
currents txxjperate to alter the outline of the 
shore. At the Kime time, rivers* wind, and other 
agencies of erosion contribute sediment^ often 
in such amounts that it cannot be carried hir from 
the land. WTiere tins occuin* it is deposited its 
sand bars of various forms. Or it may evert form 
l>arrier lx:acheA ijffsliDrL% as well as sbial water 
alongshore to an extent to interfere with naviga¬ 
tion. 

Coast TAnes Nat Simpfo. Actually, few coasts 
are the result nf eithc.T rimplc depression or up¬ 
lift. Most have re.™lted from a tniriples sc-ries 
of changes of elevation, some local, others affect¬ 
ing extensiv'e areas, ^foreover, coast lines are 
also modified by local erosion and jicdimentaticm, 
which produce mjirked diJIereTices in their char¬ 
acter within short distances, as along the Fadfie 
coast of the United States. 

flarhors ontf Ports. Natural harbors are pro¬ 
tected indentations of the shore line, or sluillered 
bodies of wnu?r w^herc ships can anchor, secure 
from danger of storm. Tlic larger nim^ber are 
the result nf subsidence* but some nirc formed by 
uplift, and the exjict form and depth of any may 
also reflect the operation of other agenciciS siieh 
as giiirmtlnn. The most imp^xliinl harlwrs, such 
as tiiose of New York, San Francisco, and London, 
are formed liy sulimefgencc of river valleys, 
though lagiKms and similarly shellrred waters 
Sometimes afford witisfactorv auehnrages. A gEXxI 
harl*or js one of Cfjnsklcrable adequately 

prote<'ted from stonu. of sufRcicut buE tint too 



Fio, 224. San FraiKlsico Bay, the hcuhor of Ehe 
Bay CitJeSp was fomied by local iubniergmoe and m* 
V asinii of a brCiik in tlie CoasE Banges by the waters 
uf Ehc ocean, which diwTied the lower course of the 
Sacrainenlo River, 

great dcpih of watcT In the shore line, with a 
inoderEite tidiil range, and with a good hotlotn 
for aiiclioragCp Furthi.'Tt it should lie iccTree. it 
slmiild also be cminected with the sea by a 
straight, wide elumnel of adequate depth, not 
obstnicled by sedimentiitiEMi. Such a harbor will 
accomnuxliitc a large amount of shipping and the 
largest vessels satisfactorilyh The moderate tidal 
ninge docs not interfere with navigation and 
docking, yet debris is carried away and the water 
of the harlxir is kept cleaiu Adequate dc^plb near 
tlie shore allows v-essels to do<'k and eliminates 
the oi^K^ssitv for lighEcring freight, and a satis* 
factory harlxir depth and a gtwx! bottom permit 
vesfads to he securely ancliored and safe, wheti 
winds are strung. Few harliors mevt all these 
ref|iilrcment,s, even mcasuraldy well. Many arc 
Uny small ur approaches are luisadsfactorv', and 
dredging is often necessary^ to sectire and main* 
tairt adequate depths. Others arc closed by JCi> 
ten many months of the yrat- Tn some cases, 
wlicre eoiists are regular, it may even be oece^- 












Fn;. 225. 'Tlir li:kit>or btiJ |yif[ rJ" SrktlHe. U'iwhinKtnn, nn Flltritt 
Bay. (Afler Port Sr.Tfft No. 7, Rjirt 1, Lu S, Alltiy Engincf^) 
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Fig. T.,fKv]nnj7 eA5l€Tlv riLta^ EIHoEI Buv iind flic cily nf Wasliington- In |h^ hs^^zkt^nimd h 

Ijlki* WashiiiEiloTi; und, bt-ynisdn dke CjiStbtdA-^ Mount,linsL to llky Ivh Is pan uf Lake L^ldull. coiintt-tM AA-||}| 
both LiilsL' \^'iisljiijgloii and th^^ Sinind by tanul- Tliis go tvs both !i \re%h and a s;ilt waliT hurbor. This purt in 
an liOpkrtLlllE Lt'thtiL'T fipr tradi: uitli Alaska iind Llic Orimit, (Cuurtc^y tha Waithington StaE^* Pfngn^ 
Commits iuiL} « 


SiiTY to cDii^cnicl; arti£Lcia.l h;iilKKrs, such ns thut 
of ^t^drn 2 ^. 

A hkir1>or may posi^e.'is liII or most of ttio desir¬ 
able chiiructcrisUi's rjniiiHTnioJ yet hi* of slight 
if QHyp commercial impirbince, for it may be 
liK-ated wliere lu\iltb cimdittutis are jyoor or 
where Tn> siiti^Facturv citv s\lv is aV'^iilable, It 

V ¥ 

may like wise hick adeejuate tHniiiection with the 
interior, or it may lie mifacorabty located vvieIi 
leferencc to highly develnjxal areas which om- 
iribule freight* Agafii, it niay not front on auy 
of the oceuii^ where the great iradc routes of the 
world arc lt>cnled. Our JmpurtLiut pjrls siich as 
New* York are lln-refore lot-jttMih (1) u^liere 
freight is av^ailahle fur shipment^ LiTid (2) W'liere 
adcrjiiute though not netrssiLrily ideal harlHTT 
facilities exist 

The impifrt£inc€ of the Orraiw to 3fon. To 
those who h%'e far rimm^ed from direct ctintaet 


veith the sen, the hind which supplies so many 
immediate needs may apjK-ar iinpirtnnt and llwr 
\'ast bodies of salt waller, the oceans, w’hich cover 
ncEirly three-cjii.uters of the earth*s surface, rela¬ 
tively uiiiriipojrtint, or even iinnec'esanry. This 
ctoinenns belief,, if entertained, illusLralc^ tlw 
fact that the immediate and obvious is alw’nys 
more impressive than that wlucb is reinote^ and 
therefore not apparent from direct, daily observu- 
tion, fn reality, the oceaiks are of fundiiinenisd 
importance to man in titc folltuiing respects: 
U) diey Mlvel climate, regulating ti;m[ieTatures 
and seri-ing as the evetitiiLiI smnoc of our nnn- 
fidl; they have a considerable recreattoiial 
Value; and (3) their direct eci'umnvic vuUiu as 
s<]urces of £o<kI supply and mineriLk ai]d for 
trans[X)rtation is greab A favorable locattE>n with 
n frre?nee to the sea is, therefore^ of vilaJ imp>t- 
tance to man. 
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np(r EffiTt* iff the Orrnn^, The iH'cani 

are rcgulntors of lujid iL^iupemlures, CociLtJig 
U>t*y keep (he Iimd Te!ali%'ely ‘warm in 
wiiiter; heiitiug slowly, c€M>ter than it\i onltl Dtlirr- 
wise he III snmrntT, especially if winds blou^ 
tov^aid the LncL Tliesr enrrent^^ carrying %varni 
water from the tropics into high btitudes, and 



Fk. 227r On thclHr^-li at M!iami, FWiila^ wliere 
a hartunai*’ ctnixibinatian (d eliiinitr and sliore lino 
SL-n-c as the Lisis ftpf an tmpfkrtiint wjntf.'^r-rosurt in- 
(Cdiurlosy of liie Miiifni .Vi-wt Serviep,) 


cold \vator from polar areas equatorwnfd, rnt^fy 
temporatun?.s in many hititudi^S, The regulatory' 
aetion of the oet^uti on land Icmporntwres i!3 
effected by means of %dnds, ^\3‘Lon they blow 
from tsver iSie water, (Itt: hnid Ls cooled in siiriv 
iiier and warmed in winter. At PorllautL OregoEu 
(nr cKamplc, with wintU from over the omiis, 
^cinter temperatures are modiffed stdficicntly so 
that it h possible to pick roses in bloom out of 
thpors at C'brislmns, whereas at Porthnid, Maine, 
more tliLin 12?5 miles farther south„ the groimd 
is cnmm^mly froj^en and snow^-covered at tliat 
tune. In the inkTiE>r, fiurlrtim the oiiist, Christmas 
leinperutuTes arc norma lly e^’en lower tluin oti 
tlie east coast at ForlLmd^ Ntiiine, 

Oiir rai[dall is part of ihc wde of movemetit 
of %%'ater from sea to land and Imck to the ocean 
Irom which it came, Carrii-d inland by winds atid 
prwipitated as rain or in some other form> it 
starts retnni to its soiiret-, the oceatn to complete 
the circniil, Tliss relnm may be direct for the 
portion w'liich runs off, or it may inwlve severd 
TeevLipomtiDns aial reptccipilations before it 
reaC'lies its flnjd desdnntiont the In part hy 
Way of air eiirrcnts. At last, iMJweverK all eseept 
that fraeti^m Used by plants and locked up in 
chemical combtnLLlioi^ in plant tiu^nes, that part 
which is combtned tllemieaffy with const!tuent^f 
of the soil aTi<I ^^X‘k^ and the portion wdiieh finih 
itji Way ill to nndergrosind storage, relums rather 
rapidly to the sea. \^'hrre winds do Tint blow from 
w-uti^r to laTi<], or where and w hen air friun over 
the ocean is not im^mrted to thn land, ] 3 rccipiln- 
licm is small in ammmt and semiaridi ty^ to ariility 
may prevail. It is fortunate indeed tint the con¬ 
tinents arc surrountUxI hy oceans, which not only 
make land tcmp.Talnres more ef|nahle but supply 
as well she w-ater for life-giving mins. 

Brcn^aUmuit and Unthh Vnhesof the end 
iix The maximiiin elfects of the ocean on 

li^mjiemhires are csipcrkmced on its immcdinte 
cojislfi. There, both extremes of dryness suni 
actniti trmperntnrcs tire riisrmally absent In the 
tropics, the mollifying effect of sea brec7x*s oti 
Irijlh aettiiil smd sensible tempi^fatures is often 
ini|>OTtHint throughout the Vear^ but, even In 
iiilerraedhile lalitudes, tluiusands se^k to escaper 
I fie heal and diseotnfcirt of onr large cities during 
the summer monlhs by establishing temporary 
residence at the seashore. In manv of these 
CDListal areas to which Summer or w-inter so¬ 
journers come, scenic beauty arjd Gnc beaches^ 
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where both bathers and tlsoyie who enjov the 
santi may iLUiioft tliemselvesp add to the attrue- 
Urn of the remst. 

The Ocean and Food Supply. Tlie abundant 
life of the seup espectsdly in littural waters^ allords 
a foExl Ripply for nniiD. Tlius fisliing is the major 
:^tipport of the pi^pnlatirfii of Newfcnindloiid in 
normal timi-s. It h tilso im^Mjrtaiit in Japan> w here 
It not oiily alFords support for the fislierniaii but 
the prineipul "meat'* supply for thousands wlio 
lilt the soil or work in stores and fiictories. Not 
oiilv does the ai>t3ndant marine life, Iwilh plant 
and aniinah of the Cf^astnl waters present man 
with cconniiile opportnnit>' but, fiirther from 
shore, the life of the waters over the banks or 
shallows, si.ieh as those of the North S-ea and o|f 
Newfoundland^ and of I he deeper waters of nune 
remote pihtf Sir,ut, fuiictioiis similarly. 

The MinerGi Besoutce &f ihe Ccrufi, Every' 
mineral occnrriiijr it; the solid cnist of the tarth 
is finind dissolved Ln st^a wateft though mostly 
in amountsi SO small that direct e<xiimmical res¬ 
ell very is impossible. Despite the huge total of 
the dissolvetl mineral content, an average of 31s 
per cvul liy w'eight of st^-a water, the only minerals 
extracted diri.'ctly in important epumtitfes at prits* 
ent arc cximmon salt and ma^icsium. In China 
and Indin, for example, much salt is matnitac- 
Oircci in the coastal provinces by evaporation of 
sea wTiler and the satoc is true in Mediterranean 
Lireas atid, to a lesser extent in the United States, 
In Cenn 4 inv, inagncsium is nalsn nbtaine^l from 
the ocean walcrs+ and w c shall prohLibly draw on 
this 5 ni?rvc of supply to an It30rca?iit3g vxteut in 
I he near future. Indirect rcwivcry of otluT niiticr- 
hIs by hjirvestiug kelp, a seaweed which contains 
much pot 4 ish, nnw carried on to a limit<.*d cstentH 
niiiy assume greater future Importance if cheaper 
means of C'onec tioii can be pcTfeetecl 

The Ocrans gs Uinhtctnjs. Tlie oceans connect 
the htiids, S4‘^irving as the higlwvj;ys over which 
moves most of the trade WhVL-en the rtsntinei^ls- 
Tins bi true not oii1v for the trade of an isolated 
<x^ntinenl such as Aiistridxa with othcT great limd 
masses^ but for that betw'cen the tvro ,4mericas, 
and Uiwct'n Asia and Europe aswx4l, w'hrre latid 
cnTmertions erisL Trade lictween two countries 
in thr same continent likewise mi^vcs In consider¬ 
able pari by sea under normal conditions, es¬ 
pecially that in t?ic bulkier enminodities^ for 
cKampiet coal From CctTOaTiy to Italy. Even trade 
within a given eountiy', if the commodities take 


up much space or itre of great w'cight but of low 
value per pound, and the distLln^u^e dicy must 
move is coiisiderableK may be carried by water, as 
from the ,\llantic to the Pacilie e<iusl of the 
United Slates hy way of the PLuiama Canal or, 
occasionally, liy the even lonigcr route around 
Cape J lorn* Though this is the condition today^ 
despite Our exteiisiv-o svstcEn of ro^ids and rail 
Ijiies, it w^jis not true early ui human hisCOryp even 
though land transportation wm then sicjw, inef- 
k^ctive, and hckzardous. At that lime, nccLins were 
barriers which man could pxss, if at alh only \%'ith 
di£ricuhy+ 

However diverse the tbeorh^ ns Io ihc origin 
of man and the place of its occEirrence,. nil agrtx 
that it was on the lamt and tliat^ except as he 
might hav'e been able to s^^im for short distaucfS, 
the first man had no knowhTdge of how to move 
fram place to place by W ater, How and exactly 
when he acijuirc<I thus ability w’e do not kiaiw, 
thought it is probable that ob^ervalFon of tioating 
ret^ds atid logs suggested the possibility of llH*ir 
utilizafion as a means of IranspEirtitig liim.wtf and 
bis possiESsions, Crent indeed must have Ixieu the 
elation of the individual w ho di-Sco\ cred that such 
crude cruft could bo propelled and their cuum^ 
directed by a stick or branch and, even better, 
tliat wiiid could l>e tc^ed to aid pojpnlssou. Some 
of these earliest fv'pcs of b'^uls. progenitors of 
lhn5<' of the present, are to he found today in 
northwestern Australia, where logs, piinted at 
l)oth ends but not hollowed nut, are still ujmJ to 
afford transpnrlaima by water. Even in China, 
many of the Bat'boltofncd sampans preserve dis¬ 
tinct tmccs of ibeir dc-scent from a small raft of 
iIttix! fim^TS, vrith their ends upriErurtL 

Man must Imvc mastered the art ol travel by 
w'uier at a very early date for^ os e^irly as the 
Stone Age, he had Tjoats, remains of w'hicli have 
iKrcn flisfCKXTcd in the Swiss lake dwellings and 
in I he estuaries of England and Sctitland, buried 
to depths of 25 levx or more. In Egyptr boats 
were kiumn at least ns early as B,Cv, and, 

at a comparably early ilntc, in Biibi Uin and other 
w-tdcly sea I lewd areas, thou gh their use Fnr 
ocean voyages was more llinitrEl and oF later 
ocairrente. 

In part this w'as F^tccaiw of the fact tEit^ though 
direction could Im? delermined by observation of 
the sun and stars, tFiis was po^jsihle nnlv in clear 
weather, Ttawforc it was for long desirable to 
keep the land in sight., and e^ttly Joi^’igalfOEi o/ 
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the Jica was horn hedilLtiid X^i heLi^lLiiid mid 

t4rg<:^ly eoiifirtcd to protected wiiterjf. Tlic Lixijiesc 
urc siipptjsed by nmiiy hu*ve In^vn ibe to 
solw ihu problems of boat coti^triiciioti and to 
wMrk out mi art of wavigatlcm, f^dkmed* even 
today, without eSserilial chaage ar liiipmveioent. 
Not untd after use of (he mdgiietie needle or 
irornpasSp late In the thirteeDdi nt early hi the 
fourteenth ceiittiry', were voyages out of Aight of 
laud possible for the n.ivijT,itofs of the VVeslefu 
world. The actual inmiguration of navigation as 
wc know it at present did not occur MTiEil the 
early lifteerith century. Under the leadership of 
(he f'nrtnguese, who dev'elopcd melhotL whiefi 
have been improved to ai 3 esters that ft is cs- 
ycutially an exact science. 

Only during the past fnur arid Orie-lialf teiilu- 
Ties, therefore, have (lie nceaEis eeaseil En Ine 
hiirriersto the transfer of goods iiud the exchange 
oi ideas. Not until after Cohimbiis discovered 
.Amcriciu lor example^ were niaize, tlu; jmlato, 
and tolxicco kncnvii to Europtiaus, and many 
oEhcr parts of tlie world held simiLu surprises for 
their discoverers who arrived hy water. Nut only 
were the oceans long liarriets In trade, hut they 
likewise sened to keep popiilLitioii in and in¬ 
vaders out, lor early migriiEion.s and invasions 
Were much simpler w here no water harrier iiit^T- 
pnsed. Thus, though Iwith China and hidia suf¬ 
fered numerous inviisioiis in the disEant past. 
jLipmi Was hir m^iuy cars prntected hy Iwr insular 
location, though this is Euit so trui’ tiHlav. Sirni' 
larly, we have witnessed tht^ gr,idiuil li^sseniiig 
fjf I he fnmuT effective hairicT function of the 
.Xtlantic Ocean. 

Man emplovs the sea lot irade liccause ocean 
highways utxt'ssiEatc no expenditures for right 
of way, CoruilnicEioEi, fir mainteuanei;;, ^'xccpl at 
the terminals. In addition. lluTe nre no heavy 
grades and a small amuitul of piwcr will move 
huge tiHmages of frcighE. Ships iu-« alst^ ex¬ 
pensive to cunslnict than trains of the same 
eapjicity\ and fewer ineu are neederl for their 
opi^ratloiu Agauu ha;^ar4ls are commonly assumed 
to he few'cr On the ocean than on the land. All 
these facEors reduce costls of the svaler haul so 
that ocean tiain^LirtaEiuii enjoys marked atlvan¬ 
tages trvvt (ha! Iw land. 

To make these advantagi»s of any importsitKx*. 
freight must he availiihle in ojiunderaEde vfflume, 
a condition u hfeh exists only nii Elie lir^nters of 
Ehe great Oce^ius where progressive and advanccil 


piptiLti^uis lis'c. This confines most of the great 
(K.'onii trade routes to the North Allan tie and 
North Pacific o(v;liis. parEicukirly to tho forruta' 
at presetjt. In the Stuith Atlantic and South 
pacific, the volume of tr.ide is niucli less; in tlw 
Pidkir seast it is virtimlly jsero. Tlw present rela¬ 
tive ItuporEunce of llio occiins ls. of ciinrsu, sulifecl 
to chuEige, already in evidence in the iiicreasiiig 
itetiiLil mnl relative importance of the ocfUii 
routes of the XcKrth P,ieihi:;, 

Though probably less hay^irilons ihau luiul 
transportation, otx^au shippitig is faced with ci^r- 
taln jx‘rils peindiar to the soLts. Among iho m[>re 
j[n|Kn1aut of ihcse arc siofeut storms, iDt^la-rgs, 
fogs, and duTigerous knlgcs aud ewrasts. To cotint- 
|■'ract these hazards and minimize the dangers 
they itiExodticx?, tlie great miirlliaie powers main- 
l.an we^itliLT hnreaii^ which supply tnarisicrs 
with infnrtuallEni cotit'cniing tiu? weaElier, in- 
clutliug tlie ItKration^ siVA% sc*verity^ aiul palhs of 
stonns, tJnis cnaliling o^viifer.v and fOperators to 
take precautinEis which will eliminate uiaarrs- 
siiry risks. Iti oceans wlu.*re ieclM, rgs arc of fre- 
rrucEit EKtnsrrencc in the shipping Lines, iev patrols 
are iiuUiitahicd to supply liiforEnatioti as (o tlwir 
liKration, nundaiir, movcmctit, atid size^ so tliat 
coiim^s may lie set intelllgenlly. Here, radar can, 
and today docs, play a part- In fnggv weather, 
Ih-II huoys ami fogfiorns sautid wnnaings wliieh 
ejiaiile the mariner to steer a Kife course, Pmtcc- 
■Hon from tedges is as.sured by adcvr|uate charLs 
and 1igiitliEUua3S to indieaEc tlieir location, llarljor 
efitramTS are mappi^t actiirately; chaimels are 
marked Eo pETinit safe appro^ich and depaiturci 
and dLLiigerous tvwisls art^ prottfcEed in siniilar 
fashion* In some Ciiscs. pilots farnilsar with lociil 
waters arc? employed to JirtH:t navigation of (hr 
more dangcrmis port ions n{ the course. With all 
(hcjfie safeguards, (ravel hy sera on modem cargo 
carriers and fwzean liners is one of the safciit means 
of IranspnrEi'Ltinn, 

Before inaTi attaiEicEl his preitent stage of de- 
vt*lo|miertt, the ixx^ans were nrmch less hEipnrlant 
thiio (Ivey arc trvday, wlwn (hey arc of such vilal 
xignifiesince (hat hitcrferencc with their projwr 
fimctEEvn its entriers of tradE- brings great hiird- 
ship, atid even serious disaster, to large popu- 
lalian groups. Tlx* oceans jire today of Impor- 
latuv* (n ihv world in much the scamc '.vay that 
(hi* etrciikitorv*" systtnn vif the liody is iimpiiriimt 
to the indivjdn.il, earning the lihidrvnri of com- 
nu iXY, supplies ncccssiiry for existence, to popii- 
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fti:. Fi-r«iiqiitd fjmi l brl>^iMin thv hij'fily indE^iktc^ jtKrky roast of 

Muine. (Courltsy i>f tht S\nmt Dtvcbpnjc’iit Craiimissjusi.) 


tiktiEkit niiji ot ihv riinL''tu>t3 of 

thtr octJins has re^ ikhalii^i^ivA^d niiiPiV ways <pf life. 
Friiilai fiiim ihe Sf^lElLt-rti Hemisphere tathiy iip* 
ptMr in imrtherEi markets dtiriikg ihe sevrrt^st 
^vinttT vvealhefT yet \vi? liave only realizecl the 
Ix'i^innin jrs of the pi.issil>i!it[es ns yeU Tti kt^-p (Iil- 
DCfiiiL lkj^lk^e!iy>i ojHrn is. LliL-retare, essi'iitial fur 
u (tfiktinuatiura of progress. 

Ill view of the iiiiportnnce of ihc oceans as 
hiiihiriiys^ every iiutiLtn has nnihitiuikS to ootjlrul 
jiclequLite ctxiskil I roukeTE? for much I he same 
reLefiin (he inrlivicinLii |iru[3erty owtier desires tn 
possess n\vnefs}iip of ihe means aecTW lt>, and 
tp-e-ss from, his sFTialtcT landlifjldinjj to tlie Idtjli- 
way s he uses in rhe r'fsnrst' ipf his daily aetivilies. 
In retiULking l}ir Tiinp pil Europe- at Kite i of (he 
Firsl Wiirhl ^^^ar. hir e?i.rrikp1e, dn^ clL'siralality of 
aEhkrdin^ cni nutlet for ihe newly funneil euntilry 
uf Polaikil Willi reetit:iiiy.eil by crealinn of tike 
Pikhsli C’orridor tn the Italtie^ despite the in- 
evitable risk of frietjcjii reshildn^ From (he iplit- 
tim; uf Ct rinan leTTit^*^^s^ AH of tliu hirj^er and 
nnirc |K>werlnl na lien is hiwf i^ee*^'£^^ to the st*a: 
where their Lunliitions for such acre?® have not 
Iwen uehii vrd eumpletely, thiiii has resulted from 
I lie t'nnflicting inteni-sts n E pow er tnl pnpid-iliVui 
kp'oups. Only a few tif tile sEiialler and relatively 


weak ctiunlries are cu! uET completely From the 
occmis and liaiidieappL'd eoiTei|Miiidirkgly. 

Among the larger iMuiTitTit!*, hovvever, llm 
"Ocean frontage coiilrollfJ iliffers coiisiderably in 
both length and dcsindjillty, Hn: U,S-S.ll., fur 
evaiiiplei 'kvith a territorial extent oF slightly more 
lhan 14.5 per cent of ih^ eartl/s land stir face 
bi^fore the late ^var^ had an extended coast lino, 
it is Irne, but hirgely on sc%is frozj^n tmich oF the 
year. TFierefore few of its harbors w'ere open 
at all (lines, aod ihcst^ were so far from raost ol 
the producing areas that the effective flow uf 
irude was haniptrreJ. To n-medy this lack uf 
a deep late contact with the sea Was impcKsihk^ 
with4iiit altenitluii uf exl'Clitig national hciundaiicSn 
or at least of n.itiimnl ttmtml of Jk^a passisges, a 
snhition which would have met with opposition 
fruiTi lliusc cininlries forcefl to rcFiuqni^h territorv' 
or controls, and from other countries wiiosn tr,ktir 
routes apjx-ared to Fk; jeopardiyi-d by such 
chartges. Since the recent war. hoivevek thi-re 
Kins laM^n some ini])rov'ement ol cunditinns so 
that, tfn^ngh siitl not ideal, they' ;ire much better 
than they were earlier in the cent^lry^ 

Canada, In latitudes dimparable to tliose of 
the U,S,S. R,, is similarly handicapped, Tise in- 
teiior is Ear from seas nnfruzen most of the 
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yt?;iA tiiitl liitk of iicccssibility to ict^free pfirtss on 
tiie east eoLi-^t, tck^rurd which most ol the ^aiii 
moves, refill t!£ in shiptnenf lyl innch vvheikt from 
poftliiritl. Maine, wheo yhe St, LiiWTence Rsver 
is choked ^’ith ice during the winter months. 
By contmst, the 13,2^0,634 5[|iiare mihs of the 
British DtTTiiinions as a whole^ approsimalcly 24 
per K.'vul oF tlir earth's knd surface unci support¬ 
ing nearly 25 per cent of the world s population^ 


are highly favored liy ctiastal Itoldiiigs in prac¬ 
ticably alt laiittidcSn Tins iindrmhtcidly one of 
the factoid contributing to the irnpcarlanoe of 
British cOEOnKTCe in vmrld trade, Tlie United 
States is like\%ise fortunate m its frontage on 
nnfroj'cn seas, and particularly favored b^arwe 
of its extensive coast litie on tfie hvo great nceans 
wliicb cam' the major part of tlic w^orld s ica- 
bcfnie commerce^ 


QUESTIONS AND EXERCISES 


L ^^Tmt U the camporatfve extent of land and 
water on the earthl^ Hie telalive aisie i>f tfie dif* 
f<‘T4'tit ciiiitini'nt's .ind uceanS? 

2. ^Vhfil is the contineiiLil sficlf? \Miat rcLitjcai 
diH'^ [t itCkV to t]rc ccintincnts it bonders? \l3iat 
fnrnii ilf ohUt margin? Wlml ajv ihe surface and 
topographic condlttfins on the rrHitineiU.d HhelH’ 
Whal is iFie extent of (he great octran basing? 
The depth oF ikeir waiers? 

3. Why ii the w'aterof [he oeean sati? How inueh 
aiEnend matter dues lEse uoeail itjiUalTl? Wliy is 
ccmimnn Salt iiuiriir Lihundniut diaii caleiinii c^ir- 
Iwiiiate in neean w'4itet? Wliy do the WiKera of 
u*\AJi tUffiT in saSinsty? 

1, Wiiat arp tfn? Icmperalurcs nf oeecln vnitert? 
V^'hy are they !Co unlFonn? ^V'itlLi^ what limits 
dl? they V^iuy? wliat eauseai tliese v^iriLiliEins? 

5. r^f^Tlhe i.T3indItioiis on tJie bollunl uf tlie qreat 
ocean |]a.^irLs, wliv is the ratbun diuJiide content 
of the ivater ko high at ^reat dt^ptlisi in tliu 
ocean? Wiial; effwt docLs tiiLl Kiave on life? 

ft. W]|^' doc^i oci*an Im el ii ary un diEerent coasts? 
I h>w great is Uiis difference on Uie ctMsts nf 
Tndia? 

7* W^hal WTO the causes of waves? Which types of 
waives are nmHt import^int? \Miat causes thi-eati. 
currents? Wha! determim-^ their paihs? Ibsw do 
ocean ciUTunts affe^^t the hahitahilityr of areas? 

H. What causes tidi^ in the exTan? Why are spring 
fJties so higti; neap tidei^ so hnv? Of whal im- 
pxtaiioa are the tidt*3 to man? 

'X Where Is life ntirst ahimdant in (lie ottaai? Haw 
Hfuindaul and varied is this liFe? ffow doei die 
hfs^ of die ocean dlffiT from thal of the Ltid? 

10, IX-sltJIm: the life of sliallow' and L'oqstal WMClTS. 
Tliat of intermi'diate deptli!ii+ That d the OceiUl 
iKitlorn at great depllas. 


11. Ml^at are ihe agencies prodticfng change ftWg 

lines? Wliy do all coisis (end to bnviaiie 
jamaiOi In time? 

12. Whal efiect does deprcitslon pf cllfEerenl h'pes 
of CvELSt luive oi] cuLiJft Lines? 

13. What type of nciLtSt luio nuoally rt^ldLs feum ele- 
S'dliiPli of the ueeaii Laittom? Under wdiat cCindi- 
lions w ill nipuntaiu iLimiatinn priHliwjc an ineg- 
uEar CLSixt line? 

14. Wlkial is 3 |iad>or? Ihiw are liiirbors foTiiu?d? 
^Vhleh of the ty|w.'S of liiLrliors is mosl im¬ 
portant? 

15. What are the eharsicteruttics of a good hLobof? 
Why is a lilodcratc tidal range desirable in p 
hnTla>r? 

|[i. U Elder wloit ronditi[]ns clocs a good harbor 
tome an iinp^irLmt pcirt? 

IT. In wdial respects arc the ocean? impnnanl to 
man? I fnw ihi they alfeet climate? I hw di* tlicv 
produce these effeeb? Whnt minerals df) (hr 
occLiiis mnlain? Wlmt mxner jJs do they supply to 
man? 

18. DiMutkSS the impTTiance of the oceans as liigli- 
w.iys. ^Vlky are I hey n>iire important Fur such nsp 
today th.in earlier itl humati llistory? ilrwv old is 
oL-ean navi^tion? 

1^. Mliat advantages dEies ocean lTaiis[M>nathm 
hn\ e over IhnE bv land? 

2(1, \Miy do nations strive for adi'^uate contact with 
I he sea? Why lio some riatians luck such access 
In (lie sea and nUicrs lime utdy inaderputc 
froTitiige? W'hy is it chfRcnlt (fi renii^y this luck? 
In what respects has I he US.S.R, improx'Efd hi^ 
access to the Sen fets:»jillv? fo whfl-t rcspecls. If 
any, i't thli struggle for access to itu- sea paying 
a p.trt in vurreiil xvorld huppenlngs? 
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chapter Twenttj-Sh 

LIFE FORMS; PLANT AND ANIMAL 


Ericfrci/imCfit dfiJ Life Fvrms. Eiich fiictor nF 
ilsc phy-titiil tn^ronmcrit is itiodiflt^d hy Ha miUt- 
iii'tioii 'Aith others. Ciimiite u^fet■ls and is 
by Liod forms^ soils reflftt iht- o( boilu 

Similarly, the natural vegetiidoii of an area repre^ 
seiiis ao atTommochition to stvt^ral eiixlrontiuMi- 
taJ factors, generally those of the present ^ though 
ocL-.istotjal rcUcl types may pcr^iist temporarily, 
even in the fac'e of coiiipetitiEm of Other forms 
liettcr .suited to present ct^nditjons^ The^e relict 
"plant CNjn^miinities,'^ or of pbrsts, may 

niuintain tlieir hold on nn urea for soine limCi 
largely hecause^. with phrnts as with mun, posses- 
Sinn is "nine (lointij of the law/’ ihongh c^^mpo 
titfnn, the ""tenth pointy” will ev'entuaJly dispossess 
lliemh 

tliipliire of any ikrea by c?eirLiin pSsmt com- 
imitittii'S is liE^t permanent, for iiiit ^mly do 
climatic, driiinage, and topograpbie ehatiges, 
Dctnimiig over lE>tig peririds of time, catise modi¬ 
fication of the natural w'getation, but the vege- 
tatloii Jts^df proiluec^^ changed c^iuclitlons. iificri 
over relatively short periods of tiine, which cause 
one plaint commimlty to snceeed aiMJther^ irrc' 
sp^efive of the operation of oJher agencies. Tims 
chaiige is the nile in plant life, \^’ilh such bal¬ 
ances iLs arc attainetl at any mnincnt only tcin- 
[wrary episodes in the total life history of the 
flora of an arca^ 

111 \kwv cif the fact tluit types nf v^igetation 
rcllect climatic^ topigraphic, miU snid drainage 
cfinditinn?;, the natiind ^'egi'talinfi, nr the com¬ 
plex of pLuils typical of an area, affoifls an indi- 
caljE^rt of the general clnu'aclLTistics of the eu- 
viroisinciit as a ^vl 1 !ole, with local ^leparturi-s from 
the general E-haracler of the flora representing 
rcsp* poses to minor variaiu^tis withiti the In 
Ibis discussion of natural vegctiitiun. live ohjt'ctive 
will be to cstuhlish the basis for the gt^ngruplae 


distrihutiEin of the fnajor otily, in tenns of 
cnviionmentaL factors. 

Cihnatif Ctindifionjt und Nfitrtra! Vi}^etati(m. 
The range of any species of phnit is restricEcd 
by climate, but since most plants are loh-rant of 
eoirsiderable departures from tlie uptiTnum, or 
most favorable txmdition fnr iht-it grow’tlu the 
nalnral vegetation of an area affords only ,i 
general picture ul its climate. Thh h iroe not 
only as regLirds lemperatiire and moisture con¬ 
ditions, the most important nf the climalfc dc- 
metiEs affcctiiig vegetatinii^ but for those of lesser 
impnrtLince as well. 

For any giien S[Tecies of plant there U a certain 
teniperatinne range Within %%'hii‘h its cslstcntc is 
piwsililcp with ail cptiintiTti which emaires most 
vigorous gfowtlu Fortunatelyv these raiiges iind 
opEima differ greatly for plmit speties that, 
for all parts of tite cLirth’s surface nsiil c^ivcud at 
all Limes viilh itnow aiid ice* tenqKTatiiTe condJ- 
tiOTis aUuie do nnk eKcluEic the pcjssibility of a 
vegetation of ^me sort. 

WlH-sre IcnipTtitores are high throughout the 
year, and other Londitioiiii are likewisii fa^i^rablts, 
plant grcwvih may l>e crpnliimnos: the 

frEist-free season is limited in length, plants must 
accomnindatc tlH'msclves to the shnricr period 
uviiilalilc for gmu th. This may Ix! atx'omphsbed 
in a variety of wtivs. With annnah, or plants 
VI hich grmv and mahirc dining the warm seassm 
of oue year, a seed nr stnni^ nlher stmclun* ■which 
will rcpniduce I hr sipi^cics fs perfected to tiik* 
over tkit portion of the year during ^vhicli normal 
Vt^grEalive groW'th is impossible and tlie plant 
itself tliers. With prrennialsH^ or plants which live 
over a perioil nf vlmts. a re-sting stage, iluring 
which ^owih LX’iiseis and most vital life protesst^.s 
are rttardc‘tl or possibly even cease completely, 
may nffortl soliilicHi of the prnhlctn of ejiistence 
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WORLD VEGETATION 
CQtfiFVnavl rgflEar 
IAtiP<j^L ttniH rAPrCfiT ] ' 1 
OTPfrCft BkaflADLCM" Ffi»tST Ijj j'j 
t ““'il 

^BAimL I J 

TU hi I}JU. □ 

BU|AT m.na 1 CU«■ QCSCnrf [Vj 

Ihril# ^ ifit I I 


Fh:, Pi?klnbutinn nf plftnt mnimnrfcilif^ fnr the wnrkl. This iiiiip ii Ifcij^tily gfMTf;r;iJi? 4 ‘d, fnr the? 

liL-iilp tm Tvlikh il b dT;iU-n ikna (lol ptifiiiit ilmwiug dt U»Jl i'lFtflivuly, tAntf tJle U/S. FiHeit Servict; imil 
altacrS.] 


cliiring she cold Einnths. This mAv 1>l' miirked 
4iinong KrrbrtE^tails pInTits by deuth cif i\w pfirtinij 
nlHive groLind; iunniig wo^acly phirits, fir slind^s 
tiiid hy nliL-dfliikgof Il-sivcs. Amotig ll^e vtm^:- 
bciiring 6 tlwl *5 vnth nt'ccllidiki; thotjgh .in 

Lidjnstmunt In hi’^' occiirs, it dues 

not liiivc iiny such CLtsily ohscrN'nhlc munifest^^ 
tin?I aiul tliiiiretbrc uiinotiecd hy tlu- uvi^r- 

age peTiori. 

Siitdiglit IS necessiiT)' for the pro^vih oi iill 
green plants, or thn^' whicli tisc iiu>rg;inic 
stitiieiits of the soil und aii as ra^v maLeiials from 
\Ahioh to profliic-c organic mutter such as sugar 
and starch. These siTve lukth to pniniotc vegeta¬ 
tive groA^ th and for stnrige in seeds or some 
other plant ^trntturc ilesigned to reproduce the 
species. In many arcaii in high U=Ltilodes, where 
the ftnsldrec season Ls often so short thjil phou 
life miglU sceto imiiossihle* this hbifidicap is ofFst‘1 
hy very Tong daylight periods. Sometimes of silv¬ 
ern I wet'hs ill Icitgtli, so that plant growth speetis 
up stifficiently to allow completion of the life 
cycle in a snqnisin^ly small nuntber of davs^ 
Thus the uccessar>' length of the vegetative se.e 
son of a plant siM^cies is affected by the length 
of tJic daylight pcTiiKl and the percentage of the 
possible hours of sunshine during that period. 

All plants need water, hut ihp amount ncrpisti'd 
varies lAith ths* ^fH'Cfes^ Somii^ i^ilh low ualer 
reauirements are able to grow in di w-rtn: nlhiTs 


arc adapted to swamp crriiditinEi:}; still others 
grfiw fm well-watered nplimds^ each showing hy 
its api^carancc and stnictmc the [ooi^ture Cim- 
ditlfins favorable for jls occinrence. ^Vhcrc \^ atcr 
supply IS ainple throughout tfie year, plant 
grtiwtii may hv tondriu^niit if tcmpcnilure arul 
other ctinditions arc fiivorable, but where such 
is not the case, plants must acccinmodatc them¬ 
selves [u this v.iriiiEioih In the supply of avadLihle 
wniCT. In the tr!ipic?i, this is ofit^n accomplished 
hy fier Five ion of struct urv,s which check vvikpiira- 
tion, ill id by sTintlfling i>F leavM^s; it\ JntiTmedi.itc 
latitiidc.s^ W'hvre the low'cr tcm|K"ratiires, csi'ie- 
chdty rlnring the CEilder mciriths. riMlnce the rale 
of cvapiralion siilficinitly, shedding of leaves 
alone may be sniEiefenU. 

Sfffh and SnUintl Vrfirhiiion. Respon-ics of 
plants to cKmatic conditions arc gvTicTah but 
those to soils arc spccifte. Tims. l^■^^hlTl *211 an'a 
rlsaf.icteris^i'd hy the sauic gencr.il iypr of vego 
tiUioo, such iis an upland hsiidwiHid forests the 
distribution of deFinite spixnvs is nontiidiv an 
JKvninEnrriliitlrin lo soils. Si’nih oakn fur example, 
wfll In* i^vmfinvd In siUidy areas; while n:ih wdl 
occupy Tjctii-r sfills. Similarly, in areas of tunifer- 
nus forest, jack pine avIII preempt pnor^ shindy 
fljilils; w'hitv pine. 11 wise wdiitb are niorc clesir.iMe, 
In the tirfer arnl gE'iii'riiHy trt^rless ?iTeas. where 
coneentr.ition oF soli?Ed?' mineral matter in tlie 
surface layers oi ihe soil is uf(cn t‘^1^is^der;lh!e. the 
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oF soils hi (k'U'rmiTiinfi ihv esnct of 

liL*rb;ict‘ous or brushy vegtrlutioii is i-spyiinlly 
tiijirlitrd, iiTioe tultTuncc cl suit imd alkaline mat¬ 
ter is highly im[>f3i'4aiit iu decidhii^ ilio cbarjcter 
(if tlie lirruUrd vegL-itiillOTi of tliese dry areas, lii 
very' hi^h latitudes^ as \ve]\, ibc soils arc 

hi|i;li ill njrganie content and gen era] ly strongly 
□cidp this eharncteristic limits vcgebilinn to a 
few ty[ies of plants which gnnv eifeclivety under 
such oondilions^ 

Phtfii Because of tolerance of 

plants for a miisidemhle departure fmin opll- 
iniim clhuntic crmditions, variable with the 
species, it follow's tliLit .H'veral types of plants 
w'ill find nu area more nr less sLitisfaetory for 
llu^tr esisteiK.c. 7’hose whose rL-i[iiireineiit?i arc 
met most effectively will be dnmiiiiinL: others 


will Ise present in ksiuirrintiaiK'rs. Such a of 

plants, udiiptcd to the physical condirions of an 
area, made up as it is of itiaiiy individual fpccics, 
is know-n as a “plant community-" 

III our consideration of plant emmuunitics, wc 
sludl recogniiiwonly four majcjir groups, some with 
two or more siibdivisiniiSL^ tlmugh a cximplete^ 
detailed classiRcation would necessitate recog¬ 
nition of many more subtypes. Tlie four major 
LViminunities recognized and ilescrilicd briefly in 
the following pages arc: (1) forest commuiuties, 
(2) grassland eOmmunitieSp (S) semidesert and 
desert cninmuiiitieSp and (4} pobir eommuiuties. 

Titvs dondnate the forest c*immunities, with 
other w'oody plants of steondtiry' importance. 
Siieb grasses and othtrr ht'rhrKvous; growths as 
may be present are of only limited significance. 



'■^3- 


FOHEST VECETATIOM 
OECmUOuS FOREST 
CONlFEfiOU^ rOSEST 
OH ASS VEGETATION 
Cv| TALL GRASS OH PRAiHIE GRASS LA NO 
3U0HT GRASS OH STEPPE GHASSLANO 
oesert vegetation 

n CREOSOTE SU5H, SAGE fiHUSH, AND 
□ESCRT grassland 

_ -1^* _ ^ 2 ^ _^ 


Pee:. Disiirihutkiii ef pl.Liit eommimities in rfn- Uuik-ti States. The change fmai one type of forest 

tn iinolhfT \% not its. alinipt as might lir infiTriLd fram the map, Xarihem hurdwenwis give way bv Kradaol 
Kluges tn e^>nifers; s^^tithi'm ec^iufers tea niived mtaiub and pure hardwcMKis. ^niiilarK', gras^hifim^ of dj-fferent 
type% na^rge fiito (jjte another grailiuifly. Tltis is likewin" I rue far the vegetalhiii ly|>es .^IhvwU 111 Fag. 229* 
After the U. S. Forest Sets kL-c aliil otliers. ) 
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\\'ln?re besl devflopecL in llie tniv ftsrcsi. tree 
Trtn)' Ik^* so vigorous ns io cxclinlr 
tically Jilt other Eomsi; where c.'oncliEioiTS are 
1t>ss lavornblii^ brti^hy grouttis lUay 
t'oiisidertil^le irnportnnce nnci even tnll 
grasses may cnptore ati apprt;cmbU? frEtctn^n of 
the siiffacTr In jirt^is nf fair Jo abinichint raiiiEalh 
<he forest coinpeles willj grav^laiid ei^nnnnnities 
^sr ptisfit^ssion^ preemption by forest tjcciirriiig 
uhere rain fab. In aN.'frrx'iLitiEm uilh high tempera- 
lures, is nbiuLilarit; grassland etimmunities LLSsume 
LtLin^iiJJiuee in tlie drier lli'il-iis, 

In j^asslmid Ddrinnnnities the typieal vegeta- 
Ijon is grass, perennial rather tluni armEial, uith 
other herhaetHDiis gro%vtIis nf less impi^rlaiiee^ 
Tfi-eji. d piejient. Lire feu' in innnlwr, ^^t■^lttered, 
and confined lo the welter streaTii iriar[;itiis. 
C^ras-dand art^as in the tropics are often lermed 
"Kavanniis'^; in iFJtennc^liate lalilodeSp “steppes,^ 
this name likewise Iwing quite generally applied 
to LI El short-grass arertSp irrespective of the luHtude 
in which they oeecrr. Prairies, found nnly In 
welbsvateri.Mit regions Jind charatterizetl Eiy tall 
grassesp are geiieridly assuioi-d |e> lie nccn[ned 
jiy plant commuEiitie?^ which have not latni das- 
placed by forest, often lieciiuse of man's inter- 
ference willi the natural patten; ul distribution 
of vegelatiori. 

l^^^sert ;irid semi desert commiinitios. tvjiiipn.v 
ing kith herkiecoiift ajul woody [l]al^ts- are ftnind 
only in dry regioiLS such as I he Sahara, The spe¬ 
ck's lOLiking up these comrrLiun'liejt must have 
special adaptalions to overtOTne tlie haiiiJiejip of 
a SI nail supply ai w.iler. 

Pohir c'omintiiilties are Qninpnsed of pljints 
adapli'il ni>t only to tlie rigors nf the long* cold 
vvi liters of vers- high hilitude^s in id I tie low ic^m- 
jiefatures of high altitudes^ Ih;! also able to 
mainELun e\istenct? with a Mn:ill ninniinl of water+ 
Eor precipitation in all c^old regions L KgEit Jind 
Water iJiLirgrly locled up in !he lorin uj snow jitid 
ict", and benctMjnt available for plant use. In tnany 
esscuitiul resj>ecEs, thereh>ri;, (be vegehilion of 
such ciimmunities k-ars n rather dose resem- 
hljiner ki eIiliE of fli'serE archils. 

Though TwJgnitiEui of tlic plant cumminlicies 
meuEioned is iiscdtd in pjeEnring Ehe getigTsiphic! 
distnbiilkm of natuTnl sx-»c^Ealinn, dtdinfle dc- 
marealioo of ifiw limits of each k itiipi!csiEi|e^ 
since one t'^Jmmiinily tnc-ri^es griidunlly inEn liii- 
[>thL-r. For example, fnrf^sE may loergc liiEu 
bnd through a parldike iiilerveiiing lielt, ;;[|d 


grasslanil may pasji ioiperci^ptibly into borderijig 
diverts- This al^seiice of shjiqi boundaries results 
Irom the cDiisideraE^Ee Eotcraoce nf individtuil 
plant speckles for varied climatie coudiEions^ a 
fact which lni 5 Ix^cn pointed out earlier. 

ForcTfs ariiJ Foresi FoftNsts require 

much ^vaEcrr Tfierehire their nc'eiirencc is limited 
to those regions where raitiEall is heavy enough 
to maintain an fltleqiiLite supply of rnoistiire in 
the subsotL e\ eii during those periods when pre- 
L'ipitatiun Js tcniporLirily tlehcietit^ StrEing winds^ 
losv rrlative humidity, and oEher ct:mditicins u hich 
facililatv evapurLition unduly arc Otifavonihle for 
trees. The exact forest CEimmunity of any par- 
ticailaf forested area is deLermfnod by the Kpe 
and nmouiit of vadatiem from the optinunn, 
uithliL Elie fixed cliinatie and oilier limitntions 
fiir effective trcrc grouth. 

Eo^fgrcren Hfirthv&od Fore.yf.^'. Evergcwii hard- 
wfxjd forest ctsmmunjtles oceur at low alliEudes 
in the tropics and on thchr nuirgins. uliere rain¬ 
fall is fieavy and well distributed Eluronghout the 
year. Bec-ausc^ eT absence of either a dn' or a 
cold sKison, shedding of leaves U gradual and 
trees are iieVer Imre. Therefore this is an et-cT- 
gnirn forest, ft ts likewise a /jerffECflotf forc^st, for 
the Eret^ do nut liave needhdike leaves^ as do the 
uoniters. Many of these tropical Imrdwr^od trees 
also Imve derna?. hard Imt this is not the 

reason tliey are known as hardtvoodjf. In fact, 
sonic of I he Empteal har-dw'ods have soft wtx>cL 
Climatic HinditioTis are optimum for irt-e growth 
in thi-se forests, lienee ihc vegetation is very 
luxuriant, and especially so in the Ejopicat tluii 
forests of the doldrum belt and of w'mdwajxJ 
cosists where inidc winds blotv, if tht^se coasts 
are kicked by highland kirricrsH The stand is 
extremely variird in kind lieeattse many sj.>ecies of 
EH'cs find the climaEic cfinditions favorjihlc. The 
trees are kilfi oi large circuErif(.*Ttince and tidl, 
with an □cc-.i^-iunal furcsl giant Eowering to 
Eieights of as muesli as 175 feet, jH.sing 75 feet nr 
more ahuve tlie geTUTal uppi’r level of the forest 
of i\E!ich it is a part. Since iibinidant rainfall 
k^cps tile suil cuntlnuully moi.vt. it h uiinecc?^sary 
Eor tret* rooEs li> pcEJelrale to great depths to secure 
^viiter. niercEore tEiey spread uni at or near the 
siirlacc% tree Eninks expanding at ^h|^ir kiscs info 
great btittrt^sjjlike, and even sti1lEike» roots. The 
ilense canupy leaves overhead shuts oiiE light, 
bul ihc Ipw'er levels of tlie Itiresl are nev'erthe- 
le.'fis a tangle of v'lnes or liLinas which, supported 




Ftc?. 23J. TrcipicA! taSii nl Fttntlhi-m Nij^t^rja, Africii. Tn tlip rSglit jiikJ li-Ft, ihe Fi>rcst is im- 

brokn^n hiit^ in tlic Furi'^n he£i|] ft'ucllcs: tlirO {■ifiiiTid. tluHri" \\ Tiiiel'Il sniiilt 

BftfUiTti? A wiitenv^EV cImkWcI with vL';}|eEiEtifiil in tht> dr^i iIh' Kiu Nrirfu^ Br;i^.i1. In I he Ir^regT'^ pkind 

are lllr greu[ Eif tlte VfrhFrfn M-v^ r.il ItH't in dianieh-T; in thr Kinekgri>lll3(l, die u Jtii ulen^ 

EhLil piui&ikge tjy bOiEl Lh dlEikmlt. (CLinitP-w of Theotlor Hen:^inEt-r.) 
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hy the trees to whith Eliey clSjit;;, tint their 

nl tive liif'her levels where light hi prrsenl:. 
Oti the Lriiiiehes ef the trees, smaller herhiweous 
pLnits sneh i.a orehicls find a foEithnld ami like¬ 
wise ii pljoc hi tlie MEM* Everywhere is n hi.\tir3' 
aiice of vegelatioii linniLttL'hed elw^vliere in tlie 
world* for iiowlterv rlst‘ are ciniditiniis sy hivnir- 
alile hprrjipid and v^aried pLnit ^nntllu In slightly 
higher Lititude^c, dei the miireins of the Irnpies 
where llie climate is soniewhal less fa^.-oriLhli', 
vegehttinn is innc;:h li^ss estnlKTUiU, tliongli the 
geiierii] chEiracler of the forest inny Im- tin nils ihr 
same Sis ticarer the erpjutnr. 

Drcffi'fiDdj Hardwood In those piirts 

of die try pits wlieri' scastiiial ilelkEtncy of pre- 
cipitLitinii tmLSit^s plants to dcw^dfip means of 


eln'tlsiog evapcaratEEi-ii tliiriiig die ilry st>jisi>rn trees 
sherl either idl or psirt nf ihinr Becsiiisc of 

tills fact, sncli a forest is said tn ln' “simiitlecidii' 
iins" or “’decidy-oiiSi"' de|K*ndent tjn the iwccn- 
tagc of the leaves lost. In iuEi-rEnediate latitudes, 
long, ctdd winters will lii;e\nsc eaii^e trer^s to 
limp their leaves as a inenins of checking loss of 
>vj.ter when the ground is froiceti, and Ehc amount 
of Water avaihdile in die Is iEiitilec[uate to 
pennit theevapyratiuii ^xisvihle if She leaves i.vere 
reLiined. Most of die ItarEhiuod I ores t of inter¬ 
mediate latitinles is, thiTefurc, th^ciilnoiis in tv'pu. 
Tike trees are aLso adaptcEl U* (litiiatic conditions 
hy having relatively tliiek hark, which checks 
loss Ed WLiter, necessary durlTigtiur coIiUt mnnths, 
hut large, thin leaves which fadlitate evapi:™- 



Fic. ^^2. A virgin Oand M hiixh in H di^idanm hikrdwoffd forest. 
Fnrcflt. X<irtlj raiiilina. l' CijMirfirsy of tliv l\. S. S^rvlic.) 


Big tvy l^fMnVt. Pisgall Natfonnl 
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Kic. 2^"^. Pwltii oiiiJ ihoti) Tiiugiifiyikiin Africj- ^ CinirStsy Tlii-HKk^f Bi^tistingef,) 


linn cliiriiij^ x\tt: wnriii wht-u wuU^r tsiivnil* 

abir. Sinai] liLTLict^us* vvrw.ul)% and hnishy 
tj^nMilLS arc cEiTCiTinn wbcvc ibc of tlic^ 

Inresils liio r-eiidiect t»y ample lighl. Staink are 
not so vurk'd a 5 in eIh- rain furc-st, llrat is, thirrcare 
fewer species thaci in tiu* evergreen hnrdwfMid 
forests ol llic hw'vf liititndcft, one or more liem^ 
domiinnit. fur exafnplc, uaks in an oak rurt^st: 
oak and liiokorv i[i an oak-hickurv' furesl; and 
fMheeli III 11 lnwli ffircsl- Otiii-r sjxicies, Lhongli 
pn^sciU, are of only settiiulart^ impEbrtance. Tliis 
is very* dilfeimtiE IriKn ci^ndilinns in l)se evergreen 
hrudwinKl joresEs of the IropicS, wln-fc no siirglc 
^[Mirvies of tree is soffit lently iia|Kirtant to impf^se 
lEii name on tla.^ forest t'tJrniminitv^ 

Srrif/j fmd Timm Finp.’ita. lliese var\^ in com- 
jiositinn horn seaiUTi’d \i‘swiJy grow ll is eoniprl* 
ing w'itli gntss^-ji and o(her luTliaeeoiis plants In 
tlensf Klainls of jiniLill, ofieii tlioniy trees and 
otlier plants, 'i'rers of mel^ forests in llie tropie.s 


Lire never liirgc, jSfidoin excecrling I UmjI in diam¬ 
eter, and they are generally deeidoons^ unless 
the ainoimli of leaf .surface.' cX|XPsetI is c\ceedingK 
siTiall. ]ji the tropics, such forests oecur in and 
Dll tlii- nutrgiiis of the s^ivaniia grassliimk 

hi Qilirnmhi, in Xtediterrane.in aieiLS of the 
Old ^^'orld^ and in oihiri' regions with ei ^iindar 
elimate, tlie forest is likewTse scrub at the Imvcr 
elevations, hut the trees du not shed all tlieir 
TtMves iiE iLTiy one EiEnt\ protection from excessive 
evaporation lanng setorctl by rediielion of li-af 
snrfillip liy development of thick, le.itI ktv. hard- 
surhuxtl leaves, and sometimes, ihnngh not ehar- 
aeteristieally^ fcjy thick. <xiirky Ulsxts on the 
hraiichi.*s ao<l tnmks of the trees. 

ConifcTom Fon^xis. ttonc-Sx^ariiig sptN-ies nr 
etmifcTS give identity in these forest eominunities. 
The trees eompiHtog their stand fonlain miieh 
rexin and most of them haveiieedHe-shsipesI le.fvus 
which are retainetl tot several yctirs and shed 
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FitJ- An opt!TI stand cd tmk I^n ]ijW(.:r of iVw WtUT Uiinyuti al llm riglil mt*rij4M 

mlu t^Vii ti pi^ id l>riivtky Im-.illy tiiuwji j;> i ii parrel", isLint ti Listia Ms 11 mtainfi, Moii[t.Ti?v QHLiiity, 

Cjildnrrdn. Tfn: briwFiy on ihc np|>tT ,krt‘ dtU'it (IdL’lioliL uf ilkutidio; at ttfl* (fissse 

iirc Ttpluciijtl by u twi>gk‘ uf niaiu^initu. (Oujrtivsy nf W. S, Canjw?^) 


gradLLiilly, 5 ^? th;it tbir (urt^st ii^rtiiiins grctu 
th^inJgh1n]^ t\\€ year In birests nl thi.'i ivfJCp ihu 
iiriiiiiLikt o| .-frinill gri'n^-'th I'm ibn HeU^f %%ircf:s M’ith 
I be snblypp, hi the tfrcal recivvnnci iort-sls of 
Mordieni fatlifamin^ tlie serried ranks ol giant 
tre^vv may riM- fmin i\ fitwir Ciirptiecl witii m-tailcs, 
often ^viElkuliTiosit no smnll grrftvth; in llxe Don gins 
fir forests of the Pngel Soniid region, great knis 
as tal! as a mito and much iiiiLtorgrovvih are 
tiiirni.illy present, SiinJlnr contrasts exist lietWLX-'ti 
cfhnifercjns forests in Ollier areas, [ti the sniith- 
euslem Uni fell Stales, for exiiEn^ilc^ tlic still hJ Is 
t-nniiiionly Open ai]d the prcHonl betwi!t!ii the 
tn^L's is covered with grass anil liriijiln in virgin 
ijiTik-r in I be Like States, ninth of ihe fori'st 
Himr is }]are of vegetation or, nt most, tnvfrcd 
by tiniilerl ainomits of Imishy iificlergrnwllL 
C.'oiiifi-rnijj^ hin^vtfH, eonipos^^il of diffiTcnt S[x\st‘Sp 
txtioici from lERver niiddte tiiUlndes Eg the 
aretie, vihrre lliey are given ihc name of "taiga" 
hi SiU’fia. Hliny liketvise nc'ciir nnt onlv at 
level in I lie latitudes meiiliaiivd, hut al^o at r]e~ 
vatioEis over a MunL-wli.il gnaliT iiorth-KnuEli 
nngE-. 

COiiifrmitK FnrKsf^nf MuUh fjj^Vridrs. TIULtc! 


art I he naisl VLiluahle t>f onr ei aiimercLiif Jorest&p 
supplying most of oiu luridler For eesnstmeEion 
and pulp for paper UKiinductnrc, for white and 
longlenf pitieT DrmgLis fir, rrdw^Hid, and spnjtc 
are suited to thost uses. Moreover, llie trees 
attain eansaleruble suid often great si/je, I'^ir- 
tliE'r, many of liaise Forests are close to markets. 
In the eastern UeisIemI States, most of the 
coFumen-jany exploitable stand hiix laxui cut; on 
Ehc Piiellit cejsist, iiuiuh still remains. WlitTf lum- 
ixTino operaEion.s huve iM^eii extensive, dcspnlla' 
tfon ill the forest ttas given rise Eo a serious 
prtddem of t^Hi.'^'Ei^'e use gF tlu' cutover laiidi 
Tiiuc}i of whieli dEie.i uuK lend itself to proGtahle 
ugrleiiltnral use, 

CftuifirtHin Forests of (he Srdmri'ilc. Tht'se 
merge with steppti grassland or Ehe tonifiTOiis 
and linrdwrHJFl forests of intihilt latitudes ou their 
cijiiatnrwxrci margin, uod give way gradually in 
till' Ingher kititndes to tundra nr Froasen sivanips, 
where eliiriatic and other unfavnrahic conditions 
prevent tree grnwlh. Coniferii sneh as hirch or 
Euiuariiek, s-pmee^ fir, and others predoininates 
llnaigh Ehere is a sprinkling of deeidnous IrevS 
sneh as alders anti wilkiwi in damp areas^ and of 
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pi4., CiUiilruH^t^c ^rL»wtti witU ele^'LLlicin in CAlHijmiia. 

Abatit: iKtks iitiiJ jjErww*tntui ad thr Ccnis-t R;ingi-^, vAtvtv |irL-t^ipiliittiji3 h liglit. LtM^kiiij^ c^t 

nrTcT!is tliu SliUil^'^ VitHi'v. 

Ht'/ntii.- Cunkl fcinpiit nf thu Sirtms* wc^t «F Luikr Tiihoc in thf? Sicirii^^ ralnTatl fe nmpip In 

anKiimt, 


iifiptn, birch, niniint^iiti lisIi, mid nlJiL-rs, wlit-ri- iJu^‘ higlier LitituclL-s, llkE>[i2th prt:cipitiition is 
Itimlseriiig Um cc.Tiirt{-il ami hnw tnn, cr light anh rt-nijihi miihX nnil dcv^ty Is sImw, i'hc 
wIitTt- iijilnr.il dritiiuige is sikinowliHil better. In ikn^ nf die upliind cxmlb^Mis Is tberefsirc 







Fk:. iTft. A Uimt nh gisiiit ridwcviilis In iKH-lhcrn Giitifomia, with mtllpiinithv<>ly }\Uh iLndi rgimvtli. hh 
H^mi- CEIM'^, f'VrM ihi^ sTkIhII ■iiTluniit \s laikltij* .ind I he tinniTid bs ki n di'^tl! +pF SAvi»r:i[ isWlii's nidi 

ncedlt^. Tlit^fH' Uirn^ly AU^ V^rv- jiiiprt-Jtiive, Oil J|]I Sid^^ kiwcr dip liu^e lidLimiur id iIip Piitirrmiiu 

twp Whid dkliirh^ tlN- luwpr levi-U; Lind ^ih^ihitt-sdtiKe |ifevtiiU hi ibi-MLnikilu ih[;llt, tveii wlirii 

one Wcin^ nv-‘r till- thii:-l< C^irpi-t of hpcdlcji. {C>iiiTti«.y of tliti Rfidwnocl Empire A-v^h kHEciO. j" 


m 
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hr,. I'lc. A Sound oF fir jn Wii^hlnpiun, TlitJ foTt^l Ls iwd iniiiiv of 

llir jirr liir^i'. Uifc |lft-rr is ulso ei]lil>i =suyiEI coweIl Tim i'i t]ir hiost imp.rEunr of ihr c^EiTFim^^^rtJa] 

rnriSt?^ of Lnitrd Static, (CoorEisy id llic Wushhi^oii Pn^t^rcs* Ci^niiiusidori.) 


Ijliink'L'tt^cl w-]th Cl liiyffr of slcjwly tlt.^compnsifig 
Tieodlos nil tell sm.nEluT't nil smLiTI grfswtti' iti fhe 
pnorly rlriLiiird lUL^iUi cif ^pnici' sirnt olhtr 
L>restt.'d swuiiip, tht* gniijivd 35 covured with 


sph^igiiiiin nsoss. The growl h pvjiwl uf tlu-sk: for- 
citsi h limiEed by tin- stnirt s:i3 miners, the Waiter 
in the i^nnnd lieing Inched itp iei the fonn of sci-^ 
diiriEig the n Inter iiideieIis n'hen teii[i[X‘'r4i.tiire!; ht** 
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ci>Ti?fi^tL-Eitly low. With I his short Irost-lree 
assoc ink'^i ^iHh ntht^r 

growth h slow. Iret's arr small, and this aTid the 
species pn^^nt maLe the forest more valitable 
ajj a source of piilpwiiod thiiii For ]Eiiiilh.T. 

Tlie charactt^r iff ‘iw aiiip-fon'^t 
growth h alleetL-d by weE .soils, for tint all species 
of trws thrive where sinU are waOTU>g.gi*d aini 
pKirly aerated. Thus, In the brackish waters of 
Ehe C'^iLLstal ?^wainps of cenira! Lind sotLih inoiida. 


mangrove makes np miieh of the grow th; tm the 
ovxtiSiiWx'd, w'cl. Lilli wial afr.ts of I he Scailh, 
cypressK goni, and swasii]} oaks are among the 
eomimitier spi-de*: iii .sw amp arc\ts of highir lati- 
t tides, tn^s sneh as Ijireli. or Eaniiiraek, and swamp 
sprnt'c replace the sjH’cies chiiraettTistic of iho 
lower latitudes. Of these Irees;. eIk- iiaks and gums 
are bartliv^jEKls^ the cypn^ss, lart h, Lind spnnv am 
eoniiers, |ik part, tiuy are ih'Ciiloiiit^. as larch and 
cypress i in part they retain tlietr leaves tlirough^ 



Ftr.. \ irgin UiTigleaf pine forest, Chne Eawdistel^ NaliEJiXiil rliiriElji, Trees aii- w idely 

spaced and miwh light rt'aelies tin- grniEiich litirc t'lWi-re^l by saw palmL'ttrj wrid grassy Evpes of Vi‘g^^atiDii. 
■ iCToufte^V III 1‘Jirr U. S. Fonril Sk'niite.) 

























tl(j. 2r3^l. A llliHurt' stiind oF piiH' \.\t ClUiiii Ljki% Minik&^dj. hj (his liew, Jirn^ is i.'iJivfiiiJtT.ilile 

Km^FiV iilidiTprnMitU, wlu-n.' ]ii»1il iVidL-hiti tlir gmiincl, hril jsi dt-n^LT stiincLi the Euiiotmt of lifiLsh fs isiiich 

kniiir tC*.iiiTlc!iy uF tFki- U. S. b\*fr^l isLTS'JL-e.) 
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Fu*. fI-40. Taijiisi, s ir I hr Nuharrlic: s iE Sl- 

bA'fht. Tlsii ^sn'A't, lur^ely L'yiiLfrEuirt in EyfHS 

ing lii'iirh i&tjttirr iiiih->, anJ alnsiiM 

UEittnnjIu-tr ilS )rl. -LTinjitsliiEi*^ uiir oi llir wyfld'i 
iinpiirtaiit Ffc^-ivris af tniLlM r, iiseful \mU iLs ik MiurL*!^ 
Lif pulp and fnr IntnlHT. i Quirtt^y id 

niii Elir yuar, MsNitt ^kiVainj^ Viirv in cluir- 

avU’T f|uitc a$ iiiiLE-h us do ihe lorcsts of uplLLiidiF 
Lind iK'tJer drained regii^ns, 

Cras^iantls mtlyr than foire?il:.'t 
ch:irae(t-ri3M.' many ars as in hich soil ciPEJililisins, 
pjor driiiiiji^e ;md aeriLtinn^ ititeiise ctdcL Sitrurig 
^eiiiLls. defifietjt nuiLstkErt; s'lpply, or n^piraiud fires 
pri*\'ent forettE growth. Ini: gras^ies lire well 
acLiplril tip ^vith^Eani! all these handimps, whereas 
Irees in geiieful are mjt. Crassrs i\(t luit iiL-cesi- 
Siirily dep^iul \.o any e\trot n^m ilei-ply stipred 
moisture in Ehe^ ssjlisoil, hut uiteii. iiisls»atL u[ioik 
u'LiEer in the tap few lEjelms of tlie SJtil, Jiiul vwit 
this layi'i: necEls En Ite moi&t only during Ehe 
wuniu r moikths. Jii lud. if stcsrtHl crater is. avait- 
ul>le ill the !iiih^.iilH the \'egetati[pn will iiuniiallv 
he slinihs or trees, ^ivfiiih crowd <jot the grasst.-s, 

f KV. 241. A Slaud ipf cyprL‘■^?^ alsing WadbtHi 
CneL, FriilKis Marinii N.jtNuiisl Fun-^!. Suutli Catti- 
hoa. Thi- pFojf^'Tfnus. tnnn Ehf ruijts ju Eiie fore- 
grohind are eypre^A tfinisigh wlskh il 

miiinhckikly hehrMiJ eIh' Irst-Ti nlilaiik utr, thiPiu;h thi^ 
ni.iv kiLjl Ins eorri'el. i CiPSjrtesy sd ||se U. S. FsiresE 
Si^n lit?. J 
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It] ifl light rinnhilL I here is as u ell 

gre.it [HC^fusitin nf Hnvveniig iilumtH uliich alfect 
thi- iLppeat Jjitx' I if ihe Vi^gcUiliMli ww t rnurkc^Uy, 

4 .^speciil 1 Iv' III spring ^indi InlL 

Tnipk'ut GtiiHftfiUtdAr griiwil.nids. (he 

vi!getaliiiii whk'li ls LK'un^Misei! uf (llIL TJiEik 
griLSseit tliLit du mil fiirEii u t-xiniinmjiiEi l'iivlt ut 
sue I, rKX'ur uii th0 ilritr margins of ihe Irnjiiuiil 
[ti tliE- ivhi'Js uXtwm heights 

nf ii'iiin 5 to 12 tvvl or more, dry oiil and die 
tiowii during tlkr rlry at wliic-h tin it; ihey 

are nil meanly fired by Tnitivc pipnlsiEions^ \S’ilh 
the coming of the rains, tin; gjitss once agidn 
spriiigs op, at first I bright und hot Inter 

tc] liecome harsh and dri. Interspersed with ihe 
grassy vegcHuNmi are ‘iiitnli;; atiil sin ill I trees, tn 
the Inw-haiiging liraiithi'S of ^idiich die grns^; 
often reaches, 'rhese trie^ increase in innnlMT 
UTid size in tin' ^.one of (raiisitinii to hln^^t to llii 
I' xient that the cfitintry lieetiTiiies p.irklikn in char¬ 
acter. On the driiT inargii^ of the savmina grass^ 
laiaLs. Ldl grasses and trees arc disphiwil by 
shorter grasses, like^visc' growing iti elitnips and 
not iorriiiikg a s4id. hut riHjre widely jipata^d dian 
ui (he tnie savaiina. 'rheftc-, sometimes known as 


“steppe grassUuids,“ merge gradimlly inlo true 
de.SL^rt as rainfall decreases hi ainmint. 

Gruitshmih of [uitnueiHittC hUiludi'^i, The rivo 
rnaji^r ly|>e;s of grassland ut intermediiite latittidus, 
till] and short, reflect differences in climate and 
aeeEFtn|iJiiyiiig soil jind waiter relatiuns. as 
afFcetcEl chiefly by wwli-r sitp[ily. This rcbtioEi is 
dctennuLcd not only by the amount of precipiia- 
timi, but in p.irt liy siiil pcmirEdiility' aiid etnidi- 
tions hivuriiig or preventing loss of waten hi 
addition to tlu^ two imifor typtfS of grassland 
nientioned, iindrained areas are churactcriiajd by 
a growtli of eo^rsCt tall gnesscs, sedgt-s, atid reeds 
and. aloiig seashores and occasjonidly in hind, by 
plaids which wall grow in s;ilt or idkidine w'aler. 

Tati or Frairh' Orm-ftmid. Tall griisses grow 
where soil inoislure distributed to a deplh of 
2 feet or ni[>re and jp'ouili is not liniilcd by 
precIpitLition derieicocy. In such iircas, r.iinfali 
r5lng^.^s from 20 to 411 fiichc% anti sehI moisture 
m.iy extend wit hunt break to ground Witter; al uiy 
time is all the Water slorcaL ill the surface layers 
of the scril brought to the surface and used by 
(he plants. 

Wilh Mjch Lin Libiindant supply of soil moig- 
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Fji;. in Caa» CniiJiEyn \fl>F«>kn^ ulriiig the Hivt^r, hl eMi\ 

Septi ink-T. i\lw>ii1 5J^.> }[Kt Lt;'til uf ihv i,Jn is bRifS^tfin. Eilli tl Eii initnuki'tl with ,1 mtihKI :inH»iint th 
Entliim hihX [iilki^r pliiulji, ;ntkn(ij| wbiL’h tlir miigwnrf iir the plaint. Is oivTnnion Tins 

iw\<\^ uJtli Ihn ywiU'f liihlt- 6 tn 10 WUtw tln^ SurfuL-r, \s i|binvi-f| ,iiiTni:i]ly, yk'liNng 3 lo 4 (ihih nF hay 
I^T uefM' In r^hh! Vf^Lra. OHinFriL'^E ilif hin^liE thn jjraswj:^ wqtJk tiiose fn Kii£s, 2^42 (ind (Coiirttsv 
Lsl j K W'i jvi-r.) ■ ^ 


tufi\ pr^nrie ^\Lssi]aii;ils d^pinHl nil fires ftir I he 
ei>nllni]iitk>ti nf their L'?cj.sli‘tn.v+ Ih-piMleellv 
Ijiiniitl MViTp m^iiTitv by fin^s si’t hy inaTU fi^re.st 
growth enrsiuit tlisiifiu^t' On* jjrass liy i-nennieh- 
ment; rullit't, iinJi'ijil, grassliiiki] at the 

fxjx'iise the forest* wlii-rn fires irnutlc iti isiiLf- 
pi[i anil kill I he TiKlay. with firi:.*; t^J^ehliled^ 

tfifes ^nivv isLitt^facrtnrily EhniLii^lmnt ffie jirairicr 
ivfiic'h formerly ehar:icli'riyj^>d Tiint^h cif [he MLsstsi- 
sippi Valh-y, wt-fil tn the RJOth tnenilimi, and 
irninllnr. isiklated seclioTi$ nf the eEkstern United 
States jiTnt Oie Chitf famst. 

rlieie pniiries u\ Hhu'SU^tn ^asw-S, ncedl^^ 
i^rsnw. sliniiliT uheat ^faA.^,and other spi'etes, with 


hluciiteTn most iin^jrkrtjint, wen? oJie of the mnsl 
OlstinL'tivx' featiin^s of llu- l:iiLilst‘Li[ie noted 1 >V the 
L-jurly pjnneers. hi iho spOug and early suitnner, 
oainy Eu-rki^^t^iiisf llEiwerihg plants almci^t com- 
pIcEely tinereil tEa ^^riaiMd ^^iEh their cnlnriid 
flEjUiTfi lit-iorn i^ruwtfj nf ihr la Her grasses con^ 
cealed Ehem, Tnil.iy, rKtvpl in a few small jirt^as, 
ihis I'iH'er ri[ iillIu-p vegetLiHian lias In-en t3estRj%’c.*d 
eompleielv. fnr tite prairies aEhbfdt d Kotnr ol 'llu 
most %';diiahle iigrienllural land Eik the Uidted 
States, iiiL-hidin^ that of the Corn Belt. 

Sfiftri or Cro^kfamL Short gnnss^-s char- 

aetenft:.‘ areas sphere oJI available soil moisture is 
( shiiiJsEeil hy plant I’hls typo of gftiss- 
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land cover clevelopj^ in atvas iaf spring and early 
isuTomri' raiTifall, with gjTowth of the nL^UIow* 
itjoled eotjfined tu it short |it?ri[Kl ItsUow- 

tin- tatiis; then a resting jitage. Iti n flry year, 
the [XTiod t>f growth liniv es'en hv jio fihart tbiil 
nuitnrity b iii>t iittained and seeds arc flot 
funned. Tin* area i^f slmrt grassland overlap.'i thiit 
of tall griUsliLiid ofi the drier nuLr^iti of the hUkir, 

I he exact bonndary .shifting from year to year 
witli vjiriatioii in the ttniiHOit of preeipitatioTn 
This 1»<>Liiularv Is waX onlv imirkcd hy a pri'Clpsta- 
tion diffcreiicc liut by one of jsiil trs well, assHr- 
eiiiled ^^ith the tlepth of pL^netrittimi of ^ioi^ 
n^oisturCn which regnLiles thL=^ location of the zone 
oi carhtJiiate jiwoTnihitioR in the soil. If pene¬ 
tration is isligbt, the accinmdatioh i>f eziilKnnitc 
rtill be chise to the jmrfaec and short grinsjk'i' 
will Ih* I he predominant type of vcgehilion; if 
the zone of accnmohitioit IS at coiisiderahle depth, 
or sd^'sent lieeause no deposttioti oeeors^ tall 
grasses vdW Iw djamciifri*itie. Stepps 
make iip the gnusl.iiid cover «]l llu^ Great Plains, 
which exiend wcslu^trd from approximately ttie 
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nK>lh meridian to the Eoekies bi the iialcd 
SLiEesi to their east, the tall grasses of I he true 
priiirie are eliaracEeristie. Flxeept under imgJi- 
ttiiti. tlie stejip^ grasslands are in getn:ral nn>re 
^■aluahle for [grazing than ffir ugricEiltiire. 

iMiifsh Craadmil. Marsh grasslands inchidc 
Ijoth fresh- and salt-waEer lat-i-s, as do swainp^ 
chtiraeierized hy forest growth. iTioiigh salt 
marshes Exwr for the most part along seac^iashs 
they n^av also develop Inland s^ith alkalinity' in 
mterior kisiiiS or otlier dry or relati vely dry' areas, 
as in Oregon niid f^aliforniLE. Tile fresli-water 
msirshes of the SjLLTnrneiito and Sun JctacpiiTi livers 
of Ctflihnmia and eomp.irable iiiarslnis in south¬ 
ern Lnuisiaiui have been lirnnght into profitable 
sigrit'idtiira! use, ami the S4ime is tnni to a lessen^ 
extent of thove of the Everglades of I'Tiiiila. 
El>awvliere in the Unitml States, they are for the 
most part idle, Marslies with alkaline vvnters ore 
vail lehr^s everyv, here. 

Dr:s:tT/ Fevv dcserLs 

are witliout vegeEulum of sonic sort, Only the 
w^astes of sldfting .xand wlwre plants cannot exist 



Fh:, M4. Slu^tt nr !ife[>[X‘ graiisliulil, we^l ot lieiytri:^ OUi>riidia Tt'ioveritig EriHii the drEJopSit of 1934. 
Tlie are pfilii ipally hlne gruttiina and hiiH iki gr;ev>- the eacti, pritkiy pear, shirw that dib fj a tity 

'liLu. (Ci’iiati'^iy i^F ihr S. i’ore5<t Servkic,) 





Kk- 2 - 1 ^. Vpjitrf Lr/r A pliinl JiwKu^i (n^e. n vurtLfc, n^ir Knunt-r Jttut-HoiiH Mofjivi? (JliilifnmiEi, 

uiii" si’ll* liirjitT, in%4 lliii^ Itf ihirili'Wrt (plj%'iiKi5h clrka4i;i^|il-rc^ijiLin| utripctiirr^i* 

Hijiht: G^iiiit eJA-ttiA, mkuntbitf ill fimin lliansy. Iinisklikc piilri Vcrtlir- nn'd olhvr di-^-rt pLmb. 
Crjltirrido N-ititmEil Fortnl, AfiTt^li^i. 

BtfUinm Sii^rlifijsl:i Jji Use Fi^^l Forest, lltiifi. h ^ VAlis.iblf df-Hi-rt pliint, iiirurcl- 

irig focrti far rhj> haHu* AnimiilN ^incl n^ iiTh|>iirljiiice sec for livn^tEiek. (Coiirti^y of tin? U. S. FL^rL'.'<t 

sinice.) 
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rL-iiiuVii] nl ihi: IriJiii iintiJiiiiJ tlu'it 

roots t>r hiiriiil hy UriftiiinJ NLitnl kills ihi-roi jXT- 
pclo^illy of high Utitiiclc^ Mtd 

altitaJc^s^ uiul limited tracts nf hivv liK'k urc 
ilrsEiliittr ol Lhtl li!c% Xev't‘^r+ h 1 J^v^‘Vcr^ is (be 

groMiul of deserts cisverecl solidly with u ciirpet 
ot vegetiilio]!, phiiiEs gecji-ralty la'iikg nitht-r 
v^idety spact'cl because of the snuill arootiot of 
‘^liiEc'r iiVLiil:ilp]e. Mtireowr* the v^-geliilioti Li 
peculiar hi type sipiw it must r>iist wi\h n limiti^d 
Water siippty* rberefnre nbtmst all pliiots have 
some marked slruetiiral ehLiracti.^risEitTt siivli as 
reiliiLed leaf sorfare- Ehiek^ leathery^ 
knaves; i^r ais e^ctcNsive tcmjI systcfit. Many o| theiti 
likewise Jiuve the aliility tt? mature during the 
^luNrt piTiEMi si htiTi W4iler is aviulalde, at sviiieh 
time they may bhiom profusely« WiKTe srjils 
are alkahite. oiteo true in dry aresis. adtliikmid 
adaptations to sneli uidavorahle coiidilioiis Ltre 
t»e«:Nsary. AgaiHr iti LiEit rides svhi re tlie 

wdnter mnnths are oiltL the piTenida! plants mosi 
[>e aide to ^viEliStaiid low lejikpi^rattires. 

Tlie vegrtatfnn of fleserts is IwtEK w-oody and 


herljaeetiLis in type+ scuiie of the forms ol each 
attahring constderable in the Uniteil States, 
the woody, slmihby, and treelike forms incliule 
sugehmsli. cre^ote bush, greasewrpfKl, mescpiile. 
yucea^ and tithers. Cacti are Ht-shy; other species 
rescEnble tlpc htTliaoeoiis vcgetatioii ol l>?tter 
watered areas, but Ehese live for only short 
pH-^tiipdfi of EisTir alter the iiifrei[L]etit rain$, Some^ 
sneii as sigelmisb and pido %'erde, are decidmuis 
p-reJiniah, thi'^.'fclng evaponiEioiii wla-n water is 
Licking hy shedding their leaves; others, with 
hut few and thick, leathery leavt^s, rclafii thetn 
tliroiighout the year. The fonns of the desert 
vegetation ore tjfteii w^eird; even touliv of Ehe 
Htwvcrs are of unusual colors so that desert vege- 
tatiuii, esiit'eially that of cinr soutfiw'cslrrn de¬ 
serts, IS one of the advertised atiractioni; of the 
area. 

Tuuftrti Vfflt'tatioiL On the pede^viurd ni;irgins 
of the? biiga, forest grcjwdt giws way to tlie 
iiinH.si^s. liE^hens. and sedges of the Arette niHl 
AntarciiCp and (hesr hfc th^ir luru to a ^ii,mtliMiiiiis 
cover of ,siiEWV (md ice wiiich esclndes all plant 



Fic, 2-tfi. Tandra of the Lawct Oh Biver, Sita-rKu with nne of Oie inhabitants, a SiwnoyeeiK and his 
reiiiiii'er. ^ <"iairh'\y uf Tla-iKlar Ihinzini^ei,) 
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Fic, 2-ir, Tliis liindfQ np^'nn, %i'!th a fi-w? sniulT wnd smtlt-nsl lr«s on the drjinpti sloprt In llio 

bai'kKTOtllid. is tn dn' NVtn-K .National Dislrii t of I10rltllvo^tl■rll SilMThi, lr> Mrmjftilnid winiilalitm 

k dcix-ndvnt LrgcTy on rciinkt r for -iiijijHirt. Him w k. icIv po«il,lc In the liglil simw vtwit, f,„ iVjnk-ri arc 
long and i-olii and pfiirlpHaliiiii £* rhcntifcirc ligliL 11111*, L^cn during the wink-r munlliiii (Ik- Vcgotntiim 
ttiviT Is either s-^posi.'d tir ctUH rid In smli si slight di-ptli ilmt nindik'r tun as slimin'’ bIkjvc, 

uf Suvfiitu.) ° 


life. The portion of this artrn w'ith a toviT i?f 
^fgetation is known us ^tnoilrsi.” 

N’O^vheiV in llie tiu»ilru are condilionv bv<>r' 
able for most Urrms of plant likv TU^ frost tree 
sit^jLSOti is evi-iywIuTe sliorlT sekhmi as mtiL-h 315 
Ivio tnoiiths in li^ugth. ThrruftH'e tiii-re urr fow' 
aniMi^ik. und plinth ;ire inri.st 1 y pi-renniiib ^i'biL'}i 
go dirmigli dteir UL-tive life Lyi^h fri a ver\' sitort 
p-riod of ttinL% In aLltlitiori, mtirh of ihv urea 
is flat and psorly driiiiietl. Tlifrefort' llie arid, 
organic soils are filletl w itli ite-colcl x-kutpr ilnring 
the sliurt sutnincr, wlwn tliuwjitg cxtciitls to a fiwe 
inches the surface. At all times I he Mails 


of iliEs area, sotn< timi s leferretl In as die ""region 
r>f cv^T-hiy/jcn soils/'ure fuTiJuu lielow the siiriaci: 
to gr^mt deptlis. 'the steeper \^ish Ik* tier 

drufrujge# IiiKvevtT, iiulv lie carpeted v^'llh hril- 
h'untly hloonnog flowing plants during the rehi- 
tively hnv warm inrKiths. The timilni anJ tlu; 
dcMjrt thus have tiTl.iin resenildunces. 

i^Idjns MoilifinUtOfi 0/ tlw Nufunii Vfi^^rhifhm. 
The irrganic sind inorganie workU of iiiituro are 
iiktenciepnaclrnt to sneh an cMpiit us to etisLire 
only grad Old cTjjinge in the arljnstments among 
the diiftTenl piLinl comnumitiis. But mun h al- 
most cverywlieiu a dishirldng eletiient, interfer- 
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in^ uilh this hnlancp. Tlic' L’:trth ts imi^ it is true, 
Ix st lidiipU^cl Ut liiiiESiUi use iu Els natural cotitli- 
Uim. Tiierefore^ wherever uiLin tistablishes luiri’ 
self peimaneMtly, or sonietimes even lenTporjirily* 
Vie pniti’edii to destroy cvrEain eteineiiLs of the 
i]idiE;eii(>us vcj^etalJOi^ niid to substitute in tlieir 
stead fjiliers Ijctter suited to Uls needs. Tfsese 
arc “reluetaiit” grjnvtiLs such as ciiltivatiMl crops. 
Hut with lliem^ unfortunately, he Iike\s1se intro¬ 
duces species 4]f plants, useless to himself, but so 
hardy us iiot only to intertere with produttiEui of 
crops ]nit to crowd i>ut tjulive vegetatinu ns welL 
Thus m ninth ely bfw ureas oeeupithtl by man 
docs the uatotal vegetati^sn remain relatively un^ 
tlistiirlM d- lEL ntLkny^it hivu Iharn displaced almost 
euiuplt tely. 

Though some ni{jdific;ktlou is unavoidable if 
maiL is to uUUzc au area to mLixiinum advantage, 
tlvili'/ed man has unlort™lately exc'cetled the 
airiouiil of desitLdile chiiiige. The migr^ttury sav¬ 
age lisuntiT iuterEcrcs but little with nature, lie 
generally destroys little or no fnrcjil; he culti¬ 
vates A'vv if any cmp.';^ he seldom^ if ever, c\lir- 
pates useful pLints. IIis other activities hkeulse 
cvirnnumly have liut ucgligible effects upon the 
cn^irourncul over limited piTiocLs of time. Even 
his dcstniction of the anitnals which afford a 
fix)d supply is offset by liis partial eradieatiiiu uf 
the cnTTnvTirn which prey upon t!iom+ Biit^ with 
aduptinn uf a sedentary ngricuUiiral nr even a 
pasnsrLil life, luan at once di.'i'Iarcs w-tr on the 
native vegelatiuli and* with increasing i-tfogrcs-s, 
this w ar lHt%.'^>rues wiT mipre dcstnictive. 

DcfEjrL‘statH3iiT graidiLg, agritndturrv and other 
at-tiviEics of advarnTd pfipitliilions lake nu cver- 
rn nun ting toll of platit life, many sp^rcic^ 
destroyed ct>inpletcly* lluis tlie rnvages uf m.ai 
tipsct llie hiilatic^e of nature ;md she, in turn, un- 
louses dcst^uctiv^^ agencies previrausly kept in 
check by the csrganic ft^rtvs he has disturlx^d. 
Human improvltjeiice then has its Incvitalile ri> 
ivard. Accumulated ill elFecf s are now so extensive 
that ncT Itiiiger Kill (he iinructliate re turn rcinLmi 
the priiuf t'fiusIdrraViofci if disaster is la lx? long 
di’frrrti-tL lliat this wuuld even Inal ly tK'cur has 
Ijcen know II for many years to those whu eon* 
sidcred all the facts; totby. only lib most heed¬ 
less can fail to comprelieiid the si^rioiisuess of the 
existing sitniiitiou. 

Anirpjof Li/ff. Except among some of the low^er 
forms, auicnals differ frutn jdunis in mE>hihiy bntu 
despite tlieir ability to efmugt? hicatioti at will, 


iivdiv^dnal spr^eies, even those which jire migra- 
iQi'v in tinnr luibits, have their rai^ge restricted 
by llie co\’iroiunent, lllis is nut to say that tlirij 
fauna or iinimal Hie of two given land irrcai uS 
essentfLil unifunriity of environnient* but sepa- 
nitinl by Iviirriers, will l>e the same, fnr such is tiot 
the case- The animal life of Atistralia, fur exam¬ 
ple, is markedly different from that uf tUr uLher 
coiiliuents, and the Asueiinj^iS Imve forms of life 
unLnov.'n in the Old \\'orlcL 

Tlie euviroamL'iital fartcir mitst cLrcctly effec¬ 
tive in restricting the dblribunion of any given 
s[ 3 t‘cies uf the larger land anhrinls is plant life 
wIulIi, in tnr[j, is limitc'd bv climate, and 
draiuagK 'Die drstributiun ^af ai^iiiii.d life is, there' 
fur<% ill reality affecb'd by tlie envircam'icata) 
complex rather tliaii by the msuiifesLvLion of one 
of its effects, that is, plant life. Hie native vegc- 
tatioii of an ars?a determines the general type of 
tise uiiiniii! life becatw it affonb huHi supply, 
either directly or indLrcclly. Crasslauds, fnr ex- 
aiiiple^ support graadng animals; forest areas* by 
coiitr-isl* if the liome uf Surbivurous animLib, in 
geia-ral nf those wlifch browse ratiu'r ihaii ^aze- 
Jn either forest or grasslautL where herbivuTOUs 
aiititials find fondiiioiis favorable, the bsud sup¬ 
ply for the earnivura is ahundant and they sire 
correspra idii igly numerotis. 

Aiuaug the lowir fonns af animal life, distri- 
bulSon is so compbeated that no simple* aLxxpt- 
Eible rel-iEionshIp to the envarunnicnt apiJears 
possible of cstabliibnu-nt, m.my of the lower 
forms iippan-titly l>e£ng able to live under rather 
v-iried c' 0 [iddiaiiis+ On the other lisiiuk amnng 
even the lowerp thongli not the lowest bimis, 
some arc rather restricted in range by euviron- 
uKiiitnl concEitions, Hms thy tsetze lly, which 
tninsinits sleeping sickness* is limited to the 
I tuples* and among nlhcT insects certain spceieiJ 
suc h as wioEidttcks are restricted to ftiowtcvl areas, 
wbercLis grass! loppcTS uxa eluiracteristic uf grass¬ 
lands. 

Fituna of Foresird Arens. Tlie fauna of furested 
areas varies with the cluiracter of tlse forest: 
wlielher hardwiKHi or o>uiferous; evergreen or 
tlceidiious. Ill tlie evergru'en liardwiMid hirest of 
the raiciv tropEcs, evv^-pt for insects* most of tlic 
aikiiriiil life within the forest is confiue^l to tJie 
lrtTEo] 3 S> ii^chiding such fumis as brightly c<j|i>red 
birds, monkeys, snakes, uml climbing carnivora. 
On ilin dark forest floor* where f5M)d is limited, 
larger animals xirc few in iiumlK-r* tliougli iiuitxts 
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lire nnTrTtTnn 5 j: lirre as elsc^^ hete. 1 m it wln-ievcT 
ihe ^un^^L lir^iiks di^wu aluiig sErt'iini nn\- 

niiils indi fis ihi} LTmTidtli* iiiid liippiipiLimiis 

JiiTJC'e e!iu tletidiLoiist fnri'sts of 
lLLtiEuiL.->: ^i,rL> inufr upvti lEoik t]tuic ol tliL* raiuy 
IlhuI is peiKTiilly niMrtj pU-ntifiil and 
kkt^t-r fnnns nf aiiiniiLl lifr rm^ic idiitridniil 
at jrrijiiii-Ll It’vid. hi the ttJiiifeTniis hmv- 

fver, ftunt ^nipply is jii^siiii Sslllit€^^l Jiiid 

life IS less tfivirse^, except atoii^ ttieir nuirgiTiSs^ 
cir whore tlic fareiiE sEund fs ol niisotl ehanic ter. 
lr\ the tjiS[;a, atitiTiiil life is likei.\ise liinLleik 
hilt of considtT.dile eeuiiofote jioportLUjcic, for 
otti‘r» jrjLiik, ermitje^ and oihcis are Uxt 
laarers. 

Ffitimi fif ihi* Grazing anlnals arc 

dciminLiiit in ;^ras^Lind areas, Siieh regions in 
intfniH'ilijile latitudes wcrr orii^inally I lie home 
fif MksX ]ih uh of hisnii and anEi-lu^K^ in this Ci^iitE- 
rient^ and^ Iei t1ie vS^iv.inna:^ and ullat griissLind 
afeiis uf tile tiLipie^v whore itillii's ras'uoes Inive 
not depleted tlitir ninnl^TS ?a-iii)iii^iy^ eiiorniojs 
nninht r.s of antel£]r|>c 4 zelirii, and oilier iSMtiiUiT 
iLidnuds still E'.>^ist+ Assix^iELtod with these 
are [he carnivora whii h de;[xnn,! npm tliem lor 
lond^ \Miere triji^s apj^x-ar in consiilentble nnm- 
Ihts, with oH'r^hig of fonst and grassland^ tlio 
animiil j>npn]iitifin tiec^imes of max h mini LletisiEy 
and <liVi TsiEy, oi iflcr I he fav-tiring conditioEis lor 
Ijoth litrlnvora and CLinii^tira. 

Ftiumi of IJi'yrI tmtl Tumhti. Sparse vi^geta- 
lUai toviT in hoih di^MTl tom Ira Ls ueenm- 
|iaiEiii‘d Ity it correspondingly siiinih ana mi] it u£ 
aninad life on I lie land. In Elm des^^rts oi Inter- 
mctliatc and Irnv latitndes, foiw! supply H neither 
.viiEficii-iit in <|iiHnLtily Tior varied eiiongli to niako 
for eilfier ahiiuiLnt or diversv: forms of animal 
life. The tundra is lurtlvcir liLindicriippn<l hy losv' 
leinperatures. Here* bird liEeLs tarjrcly inigratorvi 
the larger grazing miimiLls. ineludiiLg lEie earjl^on 
and Ehe rmsskos:, most snhsifil nn popir nod often 
seiinty p:i storage; and thf^ liirger pn-tlalory aiii* 
riial.s, typifleil hy wnlves, Eire relsiltvt'lv h^w Iei 
ntmilKT and le-nl a pretviriims t*\istentv. Only 
rrnsrpiitoes' am] stinging Hie* aro inntieriMis', and 
Ellipse only during the siiort sinnitH-r periiaL On 
I he |iolevvarcl niatgiii of this- ate-r, 1am I life dis* 
apjKsirs t'omplelely. 

Mans MiulificnlUm of .Vrt^fisc Aidoifj/ Life. 
fuirly itjiio thniigbt nf Ltnimal life as linslile to liis 
eKisience, e^iecpt insofar as it aliorded total sxip^ 


ply. For a Intig period, in fact, hts superiority 
over the ainrmil.s wjts netiially in c^uestion atid, 
even y^'lp tigers Eiud snakes take a yearly toll of 
linnian life in India; eleplmnts tidOnple and de- 
Mfx]y native fielils in parts of Africa; atid wulves 
ccuistitate a real danger in the lar iiorEh during 
exti'plioiialjy se^rere vviiilerSr Today> however, 
mini has won nuE over the larger animal* in most 
ps-irts of tlie work!, though iEisects iiud other 
sTiuLller Inrms of life still plagiie and hj;irfi*s liim 
it! matiy aresiSi 

Man liiis^ Jn fact, often lietro iilmost too success¬ 
ful in his eradication, piirjwst^fid as well as inei- 
dented, nf eIic u alive yjiEinals, Wilh destrnclion of 
the predaEcirs, siEne of the rcMlents .such ;ls the 
prLiirie dog hav'e inerca.'H^d unck^fnihly since the 
reiiMii al of tluarhercdiEiiry natural cnemiejf. Fur¬ 
ther, inlrndLiced untiiials Imve octu^tmiiilly de- 
Vflnpt'd into serious pests, the rabbit in Aiestralia 
hiring a frctpiently ciEc-d cxainplei ATiolher is the 
E>ru\yii rat iu the United Stiites, esEimali,^ by 
government biologist* to have caused a kiss of 
more than in 19-13, principally oti 

onr farms. Upsetting the l^alance of nature bv 
tEestnieTioti of the forest ttner which stieltered 
an^l ;iiforElcd fniul for Ehe native imioml*; <lraiii- 
age of wet land and dtrstnicEion of the breeding 
places nf many bitils; nian-set fires w'hich have 
devvLsEatt'd bolh swamp and upland forest and 
wipt»f] fint wild life; and pollnlfou of the streams 
which luLs killi-d l|iv fish; pins deliEierale and 
planned ]>rograms of cixlinctioti, have alt con- 
triEiiited lo a present coudiEion to niiiir^ dis¬ 
advantage, 

A^jii timf Fianis and Aninoil-T. Tliotigh se>me 
as^7[?cts of Ehe origiEbal cnvrironnieTit of ev'crv area^ 
inehalitig cvrtLiin elenieiiLs of Elie hnnia and 
flora, fuindiciippcfl early man, the life forms as a 
givnip were an asset, Tbty snppliecl finMl; ma¬ 
terial for shelters, cbtlring and lUensiU; tind, 
later* bi^ast?^ of fnardcn, lu decrease drndgerv" aiul 
iocrease prruluclion. Depeutlcnl at first up^o 
wild platjE-s as aForElcd seeds, rooU^ Enliers, or 
cjtIht strurliires sniEiible for human fooil, man 
t .irly sncua-Elfd In improving their r|nalitv and 
yield hy cn It Evil Hon, Ehn* assuring himself of a 
more adiYpuih? litieJ Inriter Timk! stipply. More¬ 
over, he lightened his hiUirs by domestication 
of the more promising of the wild animals such 
as lii^rse.s anil eat tic, using thinii as draft animals. 
This a loitg step forward. He also maile tise 
£pf bird^aiid uiiEiriul* for his company ;m<I annise- 
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mciil hut, in general juiimtils wtTi* (Ifimi'stictitcd 
pniiiLirily Iftr utilitiiriiin and prtm-'ipally 

fijf ufic as iKMsti of liiirden. 

11;^? coiitliiciits wtTV iiEHniiiiilly supplied u itli 
|;iiids of pUiiilS and auIiiiiLls suiljlilu for IkiiniHin 
i'ooE.1 iind wilh specEe?^ ^vllk■R ctaild 1 h? dcKucsti- 
rated to advuntsigo. Ct^rtaiEi oi the sTiriLLllcrr ^ass- 
like p]i ll its, which ttrtliiy funiisb n large share of 
oiir cereal widt-spreach Init 

some like maize, or Indiafl were iiiikEiawii 
in Europe until alter discover^' of ihr Americas, 
Before then, also, the potato, though today a 
very important crop, was unkoi;Hi']i in nnrlh' 
western Europe. In addition to thetwxi prt^eding 
crops, the .VmtTieas also cfjiitrihiited tohaccTi aiLd 
the tnmato H> worltl agrit-uhnre. Thotigh form- 
oale ill its native vegetation, the Aou-rjcas were 
not so gefierotisly endcaw ed \n‘th native uniiiiab 
which lent themselves to effecNve usl% In North 
America, at the time (jf its dketwen- by Enro- 
but line iUimial, the dE>g, had Ixen domes- 
titLiled by the populations. Iw Sooth 

AmiTica, un uilditional aniniul. the llujnQ+ hail 
bet'll pressed into sen ictv Both of ihcse arc siriall 
and of only shglit value for use in triiiispjrtation; 
neither lends itself to eHective use in agricuhure. 
The native populations of the Americas w'ere thus 
unable to miike inoro rapid advances in ci^ilixii- 
lion, in part through lack of fcitisfaciory U>asls ot 
burdeiu 

Though man’s w^ar on the larger unimEiIs has 
been won on most fronts, that on the insects is 
still in pnagre^yp. In many areas, in fact, they arc 
lispjdiiig their nwTi and in n few cases causing 
man to cvatuati;. Thus the common litnija-HyH a 
carrier of lyplioid suid other diseases, wins EiiLiny 
a battle against the yellow races of c.oslcrn Asia- 
Sirnilarlv, the rrif5«4uito is a hvrmidable enemy as 
yet in the great swanlps of both high and hwv 
latitudes, iuid in tlie coniferous forests as wtdl as 
thoM? of I he rainy ffopits. Worse, certain spec ies 
are eiirriens of malaria Eind yellow' fever, diseases 
wdiich ineapaeitatc or cany- olf thousjinils each 
year. 

The v/nr on the hwvcT forms of animal life is 
also still in progress in s^cdl-ivatereti areas where 
man lia.sestaldisited hsm-self siilisfilctorilyL In sneh 
iU'ea,s. the kiinwm iinmln’T of fruit |k*si,s Hloiiit 
numlu'rs nearly iRMl varieties. Esieh year, gardens 
are attacked anil oflni ruined hy eulwnrjiis, 
laa>E]e,s. grulrs, and other eTiemicss moths and 
borers dcstniy oiir trcesi aimy worms, corn 


liorcmt^ and others, our crops; in the SinitU, cotton 
suecumlis to tlie Imll w‘e<w tl. Ants are ofleii a vi'ri- 
table sciinrgt- fii the humid tropics and locusts 
are a similar afiliotioti m the drier grasslands. 

Profilahlc grLt/iiig of livestock is didtidt, or 
even hnpossiblc, in many areas in the tropics, be¬ 
cause of insect pests. Wlit-rc It k practiced, dt^spite 
this handicap, returns are gene rally low^ lor 
Imth the me^il pro^lntcd, and the hides as well, 
sire Eiif poor ^juality. Ccnmilly, theTefore^ where 
the grazing Industry' evists in such regions, it 
st-rvx\s only sis the b,etis for support of llsdive 
pripEElattofis, not to ^mpply pffKluets which enter 
wot Id trade. 

Cnvcnimenl cntomolngists estimate the annual 
xualonj loss caused by insects ut 
Tliougli mos(]uitucs lead ii^ eaushig this, the 
ravage's of the txsll weevil yearly cxHit llic country 
SliiLOOO.OOO, ami those i^f the corn Imrcr and 
hmiselly only slightly less. F.ven the cxinution 
clothes moth extK'ts an aniiual ti>[] of 
and ivnnites nearly dtjuhle th^it amouEit. FnrEher, 
witli renioviil of the tiarricr of isolation, anti par- 
liei] hilly since the devekipment of air lraiis}>arta- 
liorn lliescciieones widen the froEit and the extent 
of their attack, causing iiKTCaidrig daniagc and 
iimssitaling the expenditure of huge sums for 
Ehe establish me nl of ipairanllnes In cheek iheif 
spread, siml fur iheh eradication where I hey have 
liecome established. 

Already many foreign pists, including the 
gypsy and browri-lail moths, I he Bi!rnj.x'iL!i com 
iMhfer. tho Ja^^iiiiese Ixjelte, the IhiII weesih sind 
others lawyer gainctl cnlrante by rail, ship, cuid 
air[)laEa% and srsme 20.0tKi or miEire other species, 
not yui known in the Uniti'sl Stales, w'all tit our 
Ixirders, Even with rpiamntines established, 
spread of these pvsis is tiilRcnll |o eonlroh 'Huis 
despite all our elforts, including the enlistment of 
apparently uscftil insects nr other fom’is of life 
as Eiids, I he gypsy moth iiewv occupies an slrevi 
o| 35^82d j-ipune miles nr more in Nrw' EnglaEid 
sitiil ikdpeeiit shites; llu^ enrix I Hirer has advanced 
In the west into Minues^ila; and die boll weevil 
hii'i. fnvEidixl all du- coltrungr^nviEig areas ill the 
Ihiitrd States except ihnsi' of Ciiliturnia, .Arizona, 
Xevv Mx'Vleo. and western Texas. Manv olbtT 
jx-sts liave s]>read with enual ot even greater 
rapiflitv, Nnt in our general hi ii. and prtihahly 
never- will it \w |>oss.il>le for nuiTi to much nvjre 
I hail liEild lii.s own againbt liis tnsix-t and other 
small cnetok'Sh 
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gtTlSTIONS A 

1+ Wliv is i-'qn.liniirtuS though atow clmTigo in thif 
tharat^pr of tl»p tkiktlva vpgfliiUon of mn tli« 
rulf? How does t\\\i edcpliim rvhi t pl.iiil cxsin- 
niiiuitics? 

2. How does ihe rhanicEer of the native vcgeliitioo 
afford i?ifi fiidkTitinii of the gpiipral cttviiuiSTiii-iilal 
diar™jtiTfjitii.s of till area? 

How do pliiiits poAide against cIlmutK coJidi- 
tji>n 5 unfavoiubli! for growth? Hoiv diKS si Lea¬ 
ding of leaves Oemitiplbh LIiJs? 

4. Wliat is » *“pTari:! crtitirtiiiuily''? Name ^^nw. nf 
ihp mnii! impc^riLint of tJi4±w emEiinuolties mid 
discus# their eojnj><iai(Kin. 
lender whnt conditions do foif^l comniufiiEies 
develop? Grassland Cl iTTtin unities? State the vari¬ 
ous tv'pes of grassLind Eiiid describe the elhiiraO 
terfstio# of ci^chr 

Wh 3 it are the prlnctpal subtvTw# of foTefit cem- 
nmnllEt^ and the diBractertsties of each? 

7- DcSLTibc the oha.faetcristics of desert vegeta¬ 
tion. 

SELfLCTED 

Sehantr, L., and Xon. R.* Af/ut of AmericrJri A^nf- 
ndiurCr U, S, Deparhii^elit uf Agrieullure^ Wash- 
ington, 19^3*0^ sci'lloii iiti Naliiriil Wgftatiun, 

This rcferetice alTord.% an e^IvTtidi'd, eoptoiisly 
illustraleii de^LTiptfon of the eulIuTuI vegeEation ok 
llu* United 

.Xewbigiri, M. 1+^ Ctof^nplitj^ O^hifd. Claren¬ 

don Ptens, Niw York, Lfk^jS. 

TfiLs beiik, dj Jndiealed by its Iktle, Ireuts of the 
get^nipliy of uninial life. 


D EXERCISES 

fS. Deserihe die vcgetutioiii of the timdia. To whal 
climatic conditions is this S'eguSiitifPki adapted^ 
3n what respects iJo the vcgclatJoti of tlie drj,- 
des(!rt and tirndni rewmhlo one another? 

&, How do vmns activities affect the clmiactcr of 
til# native vegelation? hi what reipeets Itave 
these acUvitles been bonefieiul and In w-hat re¬ 
spects delTiTiientiit? 

Ifl. What ers^ps did the AiMerk-as eon tribute lo Eu- 
TOpealk ai^kalture? Qf wluit hnpartani,^ wiu 
lilts eOkitrlblJtloi]? 

lU Why is distribution (rf aoinial life less sitn|sl# 
tlian tlkat of plant hfe? Upt)in what faettMTS doc# 
distribtElinii of uniimd life de|iei]d? 
liL Cdni[wru the fauna of hprested, gmssland, and 
tuikdra areas; diat of the dilTerent types of 
forest. 

13k lliiw have luimiin aetivllics flffit?i,-tpd native ani- 
niul life? How has native animal life alFeeled 
man? 

14k Discuss mans war un tlic insects. 

KEFEREXCES 

PaTbiies^ A. E,, and Wiitolser, J, R„ Our jVjifurci/ He- 
sfiur^e^f unit Thcit Con.icrctfllnn, Jidku Wikw and 
Sons, Int?.. New Turk, 1030, Chap. XIX. 

Tliis pubikratioi'k, tu wliieh several refcTetiires hnv# 
hit'o mmh in prev'lnus eliuplci^, covers in eonvlijer- 
able deiail man^s misuH! of ihe vanoiet assets o| tlic 
iiiiturui I'nvEronnuirU, In fids nllempts to itiilf^e ifin'xo 
as a bu^is for support. Tlw chiiptcr citi'd abo^ e dis¬ 
cusses the d^'sirahility of cokiscr^ing w'ild life, both 
pEiiJit luid aruni4dp In a dear and comprehensive 


CJuipter Ttcentif-Seven 
SPACE RELATlOXSillPS 


Sp fjrr Ri hitiamhifis tHHi Choice. 

W'iuii iliu L'iiy tJ%vi.»llLT cliooses his n.^sidcnt^e, he 
Lakes ltlLl* the; iLp|RMraiice and stute 

E>f rep.tir at the housen the uumbtT^ $l/x\ 
arrant;cniBnt of Us lODms- and tlK^ heating, 
plumbing, and otlwr coiiveniencos, Simibirlyi the 
furmer iitvfSligsilts biEid prodiietivity ai>d (he 
adefpiaey of the (arm bniltHikgs locating. 

In neither ease, lif>wever+ is this mformaliim alone 
snERc ieiit as a Imsis for iiilelligcnl tlt^ispoiL Tims 
the cihr' resident shciuld uLso know the aceessi- 
hilily of the site under Hansideralion to trans¬ 
portation, stores, sehntdsJ, and chmehes; the si'fl? 
of the saltsfiictt>ry neigh lioThocul; and whether it 
h cDiiJhied to a single slreet or t‘E>frn%iet luicl prtv 
teetecl fnam elnse-by utidesLr.iljle smTiimnlings* 
Use farmer shcnild likewto know whelher the 
tTniLt of giHirl land in wliich the fann is lEK'iiled is 
Luge or smalh wfieEher the sha|n.' n\ this fnjdy of 
laTJtl Is. such that ader^iuite coniinimity son^iees 
can mninlaiTied ixiii^onitcally: and he should 
also Imve information coiireming the nearnciis 
and accessihility of murkctip that is, wlurdief 
good rcKids and mil service arc a^snbhk^ 

'ITiiiS It is injces5ar\% in eitlicr city or coiintryp 
to know holh the immediate nr Inii'riiLil eondi- 
tjtinsof tlbei;ite under cotislderation an^l its space 
rekiHonships: the tcK-ation, jibx% and jiliiipe of the 
area in which the house or fann i?£ ka-.ited^ for 
Ihmigh cilhtrr a hEnisr? tvr a fanri miiy fipp?aT 
dexirahlc after detiulccl esamisiallon of tlie 
premises oniy^ additiDtial iiivestigiilam of its 
spatial relutii.msliip5 may dsscln^e the reverse to 
lie true. This is likewise a fitcl fnr units huger 
thiiTi lvous4;s cind farms* For example, an area of 
cunsidcralile size may 1 m' hivim^l by climatCi 
productive soiLs, and lojKigraphy, yet Ik? so inac- 
it wible thiit its iEgrit-iiltnral value is slight. Again, 
the size of an otherwise gcitxl agrieilltnml arc^a, 

m 


if too sri>,ill. will decrease its desirability and, 
simihiTly, its sha[>c luany cxmstiiute a handicap, 
Ftir these reicgoiis* ^xice rehttionships, I hough 
coiLsidired knit among tJve etivironincnta! factors, 
are of great importance^ since I hoy cnlcmce, de¬ 
crease isr, in estreioe ca^es, offset completely 
other favoring environmental asselSn 

Lorefien. Matluaimtie.d hrt.'atinii, stated in de- 
tjf liititnde and longituile, m in nihef imils 
with defiTiitc tpianlftative values, ht nu.4\i] In tJiat 
it enahle,s ddinitiuTi ot a piinl or the liomidaries 
of .'111 area wflh refercuee to the entire surfanx? 
of ttie sphenldal earth, but smrh liK-alkal is not 
ncci.^ssaTily hnpurlimt In timiting tlie degree of 
opjKjrliinity or the cliaracter of homan cx?en[ui- 
tjon. For esampio, that u Ci-rtain jHJitit on the 
eartli's surface 2 miles from Lelvoinm Snudl 
County^ Kansas. 39 ’ 5t>' North latitude and 98^ 
\\Vst longitiicicp has u inadM^muticidly or ^'gco- 
graplucally ’ Ciiutrnl loc-ation with reference to 
the United States fixt^ its positinn. and bt possibly 
an interesting fact, hnl othervi-ise of Utile signifi¬ 
cance for, as such, it neither alfords nor refuses 
(ippjrtuiiity, even though the spot is marked by a 
monument. 

By eontrastt reLktive location, ar loeaiion of an 
ocenpied area with reference to otluTs. ImSh ticcii- 
pied and un«K'ciipk-d, ns measured hi terms of 
ai'CruxihiWfj, not miles, is of gre.it lmpurlaiic?e. If 
easily accessible, the lucatioii of iiii area is said 
to Ik-! ^\eiiirid"; if iict-vssihlc only with difficulty, 
to 1 h? ^'periphtTEil" or margiuLLl. A central locLitioii 
thus ensures ease of access u> mutketwV for bjth 
Sides and purchitseji, whereas a iTeriphcral locu¬ 
tion im[>oses die hundJeap of lack of such an ad¬ 
vantage. 

Lofr^iimnit Ath^nicgCJ^ of fhc Hemispheres. 
The earth may lie di\ivlefl into an infinite mim- 
fh-r Elf hetnispheres^ the boundary line lietweeii 
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LAND HCMISPHERC 



WATCH hcmisphche 


Fifir Liiiid itinu^h JTH-Tudlfi^ lippHiximnEuly iiT.-Sr^‘cflt!u nf illo LTild^ h 

more tlfctin lialf WokT: ihv W^iti’T liE'EiiisplivEL', Oiilv (JS iti-Sc'vrnlli of tlif eLirlll's luild suffjiL-e. \i upproxi- 
[iillU Lv fnork-^'fi'rdteonrlts \\j.U-t. TUh rooi! E iiov tif »n ImXh Ik'oitsplk'ro.^ tlit 

Ljf i\i\i □LtMin ziA coiUp^hRK] Wjlli LlkLil ikf llii- land- 


ihc rnt'ml>of!t ol eucli p;nr Injiiig tiTiouii ns :i 
"ijireat circk^" sn oolk-d bc^ininso lE is; TiUixjtiuiiti 
{fiamcEiT iinJ cirturnfcTiL'Tico. ^Vill1 tlir L^Uiktor 
ill the dividing Ihn?, iho restikini^ IieTnij^phert^itari; 
Ehc MiirEliL-rn aud SHmElirfn, wiEh a kKratinn \n lUc 
[(inTKT mikoh iNdtiT Ehiin nrn^ icj tlu- Littt'r* Tl^3s 
h fKi:uu5P iniisE iii ihf land nf Xh^ uTirUh 

and xhv muKHt liitjhly i ttAped suid therefore 
mo'il imi'Mi'i'taiil areas, lie iiEkrEli rather than stmiU 
of the erpi^ihir. SimilLLrly, the OiirEh nv,\.y Iht dh 
vide*! iikto the EkiStt.TiT aiid Western hL-inisphereJi 
and these Itkii-wise difier in iV-sirability with re¬ 
spect to relative IcMiTilion. The mnximiLm ul ihf- 
feni^nw in lac'-.iEieoLkl viihie.'t among the pairs nf 
hemisphk'rcs eommonly rc(*i>gniVJ?tl ancl narruKl 
IS ihiit exist ini: Ix-t veers the Land and Water 
hemispheres, disidt^fl t>y tlu^ grc-al circli- which 
p^Lsses midway b+ tvetT-n I hi- pnlr of tlu^ Land 
ileiTiisphere, iienr Limdoai, and itx nniipsde. the 
pole of the Water lUnns sphere, Iixated in New 
Zealand. 

iMcaiiouiti Ac/t-'wii/erj^rs of thv CotifhrTif.'ir f>f 
all the cotitinenls, Kitmp- is mnsl favoretl hv 
relativii hscation at present, for it is in the NorEh- 
cm Hemisphere, where most of the hidnslry and 
enmmerct^ of the world arc corirciilTated todav. 
P fronts cm the \4srth Atl.intic Ocean, 


wliere the most miportaiit of tin* great trade 
tcintes of Ehe worhl are kieuted and, Icis emphasiiCc 
advantage still hitthi-tT ft is tiear thr^ pole ol [he 
I*.ind Hcmisplkere. By wntrastT Australia, with a 
liH-alion sometjines icfem'd to as '*dnwn under" 
la'Caiise of its aiilipscLil lofalicsn with reference 
to Btsrope (,'«'C Fig. d26), is hkixidieapped gteatly 
by its reliith e hx^atiDin the poorest of all llw ton- 
tiia-riEs. Xorth Atiieriea, thongh slightly less fa- 
vrired xeith respi'X't to rehitive lisckition llian Eu¬ 
rope, ranks sitcond among the continents^ ^eith 
a .Nlmog pfohalatity I hat tin? fnhtrc will impros'e 
this standing. Like Eiiropc, in linlh the Non hern 
and LllieJ lu-mtspheres, Xnrth AmiTsea fronts on 
ImuIi (be North Atlanlie and the Nnrth Padfic, 
Ehe latter iniTcasing steadily in tmporirtnee as a 
c^iiTter of trade v\'ith I he developmtml of eimterri 
Asia, It is inli^restfiig to note that thiti- h a nni- 
sidemblc though not cojnpli’tc^ eorrespnndeiH'e 
iKelweeii the deirni'e of development of the in- 
dividnnl eontfoeikls and Ehe cscellence of their 
ItK^ition. Tims Europe, the most highlv deveh 
oped, has the Ix^st SocatiEm; Xc^rlh Anierrui, with 
the second In^st Ioealio]i, is likewise second in 
degriT of development. SMiere this ccirres|'ic>a- 
dcncc disappEMrs, for example in Anstraliii, E>Eber 
fai'oriiig fneliTTs more than offset the handicaps 






























spack relationships 


m 


ifnjKwtl hy thii poor reliitivt? liXTiitbii of lliat 
^ p^irE ictiliii) tcui if 

Locutioml Aihtifilii^^cs £f/ t-vittuih. Isliuids 
nR^diiitely off ctnillik^'Ot^il shurus, tt^miTSonly re|>' 
restful iiig oxpo!i^?d pjttions of dkii^ cuiUiiKHit4U 
cf]]vy apprc5KiiiiLttoly tlw5 siiinu iLJcudoiuil 
udvLitiELiges AS do the coiktiiitMits with which tlicy 
are asscx-Erttcd in pince aiid in gcncraJi there! on?, 
they do not suffer horn repressive isohitioi^ With 
(K'cuuic i:s1unds, hcweven this is not tniCp for 
■sonic of thein rcaeh the extremes of peripheral 
liK'Lttion aiid associated inacoessihility htf the 
knowTi InbahTled world. Becauw.^ cF llus fact, 
siicll islands have often sem-d as piisuns or pluccs 
of biinishmefitp as did St. ilelena for Ninwleon, 
Oteaiiic islands generally represent die results 
of locLil mislal deformation and aeeoinpaiiying 
tginMUis activity, the island masses fretpu-ntly l*e- 
iiig fd %tik'anie origin in major part and bare id 
life when thev first appear alK>ve the ocean siir- 
faee. Far from i>ther land, few fonns of life t'an 
re.ich ifiem. Scrds. bonie by llu? wand or by liirds, 
iind some whit h will Hoat and survive MJakiog 
ill salt water, s^Jpply the plant lifcp which ts thiTc- 
fore limited in nneilxT of spccies% Aniinal life 
is equally limited as to kintls. Fe^v or nunc of the 
huger forms ate foLnid+ birds, inseels. and otlicr 
flving forms Ix'hig l^t'st represtmtcch Occasinnally^ 
this I-Mjialion may in t ime even lead to I he de¬ 
velopment of lu'W vartctics, or permit tlie preser- 
vatioik of life fumCt found nowhere elM\ as uii 
the GalapagiK Islandsn whiTC imet?iLlli sea limrck 
and giiiiit turtles, Ehe latter of wliich ^vc the 
name to the Llatid yruiip. h.ive attracted atleii- 
tion since the tUivs id the sixteeuth-cconkiy' Span¬ 
ish nai'igjilnrii. 

Because idf tlie iKMilen track, otvimic ishknds 
like RiEcainn populated hy dfscc^ndnntA of the 
mutineers of ihe English ship /humly, have s^ime- 
Eimes adraeted those desiring Eu esca|x^ the at¬ 
tention of the world hot laEcr thefr di^'etulants 
tire handicapped in SiilLsfying foany wanEs. for 
ships <!ci not call Frec|netitly. TIitis even sneh a 
simple item as sewing niH'ilU'S may Ix^ inipostsible 
lo tX'Ciirc evt't^pt after a lapst^ of months. Even 
liidav, wdketi vve live in world." and though 
Ignorance of current world events iniky W reme- 
niied bv radio, laeh of the worlds gorwJs io 
cpianliEv and kind desired at a gsveo tinu^ still 
persists. CiTlain of these peckiltaritfes rc-sufting 
from extreme isolatcon give an island such as 
Pitcairn a news value entirely <mt oi proportion 


to Its area! or ecjonomie Emportauce, ea using 
sEoiic^ concerning it to appear trre:gidarlv but 
with relalive frcqncuey in ttke news columns of 
our papers. 

LovtUionut .WefOiftzge.f of Cotmtnt’s. Individual 
countries, os well ns omtincuts and Lslands, either 
profit from ct?xiErn! loc-ation or sxilFet from itaicces- 
ssbiLity imposed by peripheral IcK-^itirkn. .A oumEiy 
auch as t^hilc, ftu exampleloi-alt?d far idf most 
of the major trade mules, siilfera lo il?i cuuknier- 
cial rdatious us a rciiilt of tliL loc^atiniud himdl- 
cap, whcrca-v the I'liiteil States, fnastiog uik btslli 
the great northern oerans which “couiuH.'t'^ ihi- 
most highly de\elop-d pirtiou.s of the earth's 
land surface, is favored by locational oppnrEunity- 
Heliilive loc^ktion has undoubtedly played on im¬ 
port arkt part in shiipiikg the ibsEioy of Great 
Britain as a world power, though other tacturs, 
proliLiblv lit least i‘4|ULklly clfcctive, have likewLse 
been important. SiEnaied at the pole of the LuhI 
Ifi'iiuhipluTe, I he opportunity prc^'^t^nled by i^ucli 
a location is fibvions aiitl it is therefore in nii way 
remarkable that the aefjinsitturi of fardiiing 
dominions iUid oilier landhnldiiigs has aeeoiu^ 
panied the commercial expansion tacilitatexl fiy 
location. All cfaintries, in cEtbur greater or lesser 
degree, show ihci^' same elfi.'cls of att;essll>ility nr 
its lack. tia>tiglk as lias Ix'en piiuted out earlier 
tfie eJJeets luiiy be nbsenred in some degree by 
llin?>c of otlkEU cuiviroiiikiLmtal factors. 

CitJc,T am} Thtir Inasmucli as every 

urban aggregation n?prcscnts a Incu.s; Enr some 
nreLt, large or smalh it is inc vita hie tluiE l at^h 
such aggregation posseii^ic^'^ u ctaiEral location with 
refrrenC"e lo llii^ area which it scivX=:Sh Hits Fix\kl 
asset deri> cs fmm ibe pat I cm of the Iransporta- 
Eicin mesh and any relationship it may appear to 
bci'u to niathfc'oiatieal lix^ation is orfbearily more 
or U'TLs fnrtinton.s. Hiat a ouitlu'itiaiically central 
Torattou will xiol iti itself ensure ii ipxtauE url>ar 
cli'^'elnpmv^iil lias bi'cn tieimaistrated many times, 
<hdiberate .'^clixaioti of such ii site, inidcr the cr- 
rom.'cius licHcf ihal imporELint growl h wiaihl fob 
low. not securing the cx|X'vletl results, wbtTeas 
at an ofF-ceutnil malbematical IfHi^Tiou, at a focus 
of iEuportant roads and rail lines some <lisEauci' 
away, a ct?nter ol sxjmc size cUw^^Inped. In some 
cases, in fact, thr central loeatinn which makcit 
the city^ a possibility Is far Irom a tnatbeinatically 
w>ntral location with relcreucr to the area *icr\^ed. 
New York <’ity. fur i^xample, which stem's os an 
oulh't fur much of tin* trade o! Elit; Upper Missis- 
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Ftti- Twti mntnist’L'd populiHlun concciitniHonsj CL'i3tirr^'ille [iiiil TTkivt' Rivers, St. Josic'ph County, 

iEi>;itfiem MiL-|iigiin. Cenlers ille, with n p^pul+iitjon qF Tins ik rufttliuinutis ikily tviitr*,i;l liJti^tEun wStfi r‘F- 
erilkui^ to 1I14+ I'utiuEyT bv itih rLiunL\ but it do4'K nal heiierit rmni uLt^^sJbiiily Lny ejtlktT giMid roudiii 

uf niiiL IX-Spile itN iLuitlkniiEbtieaEry ItKTklioll, ii utihiIiJ be nEEII ^lliiiner uni! leS^S biiiMirtuklE, ejcL-ept ibut 

it ]2i tike Ainiinly sc-iit. Tintic Hivern, hy tiisitikist, witli a t>fk|mliwi[ik[i tluiLi|];lT lu^tlhi'iuatie^ily Lilf- 

eeiktt^l' in t!ie mutkty, h Inc.iti.'il jit t3ie jiLtieEi[7ii uf ibr^^e Hvers, Jnipkrliint Eit an early iLite. TiKliky,, It h liku- 
wise a '[kF Ikij^hwayf^ niad and nisi, and iiron^er^ueiiEly II bus develojK'd lui tliu iJUKit iisipjrUkiit and 

|ai^e>t bidti-^trial eclilef in tla: i-tsunly. 


jiijipi Vallehjis a marginal matVit^matEeal kita* 
iinik with rek'retice to this area for v\'hich it is a 
majfir outlet, ihinigh lls rebitive liKratjiiii with 
reference to this Kirne area is Ct'iktral, iKfcaiise it 
15 at a IsKrti!; oF e-itistirkg iTseans nf CHiminuikicratioii 
smtl iratispirtutinn and therefore JUxesssilsIe fruEn 
all parts oF the biritcTTand! served by the eftvp 
Since atwssjbility is dups-iiderit on jiicatk^ 


transpirtatitju, J^re^it metrnjvolitaTi tt^nlcrs iis we 
know tliesii today are a rt*vent rkwelupment Ije- 
tiiusc, prior III the constnidion of gisud loads^ 
milruath, and other tneatrs fur flic effective move- 
inetit of gisods, it was impossihle to frit-us the 
trade of a Lrge area i]pF>Ei any single center. Thus 
if! ITUlip ikl the time of the first Fedi-nii Census, 
when roiids were po4M and fail lines \ven.t nil- 
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FiC. 2.=50, The lover end of Mnnhfillan T^ljind, New York Cit>'r fedav prokthly t!ie pejite*«l: tsrhan 
aKmiiSiitHJii fn Hie wTirld, mado Of?isi:l4t' by drvelopnieiil oF 4iir, aJid Iiind tr^iiasportatior! tn tsie p^inl 

when? it is possible lo locus tli* trade of i krgc weu on a single center. {Comtesy oF UnderHvgod and 
Uiiderrt'ood^) 


tnnuti, there were only five low™ with ptpiila- 
I in 013 m esfnss of 5000 persdris Jt5 ihLs eoiiiihry 
nod thn Lirgest of ihern all, Y<irk* confined 
to Miiiihnltan Isliitid mi that date, Inul a popula¬ 
tion of only S3,131. Not until after the opciung 


of the West hy the Erie Qinal did this coiidilion 
change materia 11 v. Statifurly, les-s thufi 30 years 
ogo^ iheto was only m\v city with mEire tlmni 
j ,000,000 inhahitutil^ on all the Asiatie etmli- 
nenl with its cnDonons pripLilatiaii^ tLaigh t^xlay 



Fir;. 25L A Brj[L!ih life liner the T 0 \ite to the Far Ea-st and Au-Straliuifa. Nate the several Is lairds and 
oth^T hahlings, saiiu; ret-etitly granled ind.cpetttkia'ei viiieh protect iJiis route. 
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KEYS TO THE CARIBBEAN 
AND THE PANAMA CANAL 
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Ftf:. 252. Str;fcUi;it.' lM>tdinc;s 4pf ibe L-nitt'^l SttiUu tlit^ t*n?i|rrrk up[iri:iqiiL-IiL‘2S tu ihu P:in4jutia 

Ciiii:il. WSlh l\v& P-AHiSts lu pmtet-t in tune qI wiki^ iktrse smc vilaJ iinp^TLoocc. 


tbcrc art^ seveniL al! Iiai iiig aEtai'iL-d itieir prei;- 
nit niily at! it jnT|ir»vt'imu3E lA Ir+aisptjrlatiuu 
fiK-'ilitiL'a. Lt sihiitild nut 1^ ieiJ erred hiya\ tliiis^ 
liLiwL'MT. ihixl uiuvfijmit 4jf freight elTt,?c.-tive 
htTc iii Asia, siTK't' iii uwM parls ul C'hiua, 
fur eJaiMiptiv ll^ie Eiiriner ciiiinoE, even tuduy^ 
market hts grain e^<rept wilhfin a radius nf si lew 
n>ileN from the prixlneing are^o. Tlie cluinges in 
degr-w' ul urhauixiitton. ns affected by iEnprn\’e- 
luent of Iransprirtalimi, %vil] \w CT3nsidtTi*d rniTfc 
fully in n later chiiplcr in t'oniteclwn with a more 
detailed ilistu^ion oi dties and their devc^kip- 
ment* 

fFJ Vahje rtf u Ciirrn Lornffmo The 
v'^iliie of SI giveti liK-alioiu no less ifuui that of 
ntbi^r factors oi the envfTTininriti, in subfi-eE to 
change with ttinc. This change in v'silne miiv re- 
snll from: ( \ ) Jiicn-aiit^ or ctecrease in ilevelop- 
mctit of the Iribsstary^ sitini: <if (2} eluinges in 


meatis of trai Lsportiitlnn whjeh alter I he relative 
Iniportuiiee of S'arimis focaJ points. 'Iliese tnay 
up.Tute singly or in coiiiiiitiaLioik, 

TIills si iiew'ly tKctipiifd are-i of great natural 
assists may prof luce im imTcLtbing vsdniiie of 
Irada fvliirh is conccntrsited s}li a given puiiE or 
urban center, ibi^tx^ljy b%iding to a rapiii ineresise 
of its importance snid size; or the nw'erse may 
TFC’cnr with exhaustion of tl^e original rej^inrcvs 
siTid 4 dectiMse in the volmoc of trade. Either 
of tlii^se ri]iiy tsike pkit'e ^vitlnxit any TiirKlificnttoO 
of tin- traiispirlLitisui mt-sh^ lh[ingh in genend this 
h in It \v\m\ ott-nrs. 

Cliange in I he mtTin s of I raii’^ti'hitinn is like^ 
wiseimpsrtLLut In prruiuciiigallnriLtion in both ihc 
iicliial and wnoparative advantages s>f givini Uht,i- 
tinns. Ill the earlier historv of I lie ruiletl Stales^ 
If^r example, the rivi-rs nf the Missecs-ippi \’alU!y 
were p-rh^ips at^tnahy, sind certaitilv relatively. 


mtn'UvriONS OF ST. KOI IS ANfi FntfCACpO FOR SFLECrRIl llKCADES 

mM) f^o 

St l-ouij 16.46^ 7-^.JWin lf.n-71 35n.518 & 13.748 

C^icaiiP 4,4’^n imlm imjr^ i,176,^3rt 3.384,556 
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more imp-irlatil as higbwiiys than tlu-y arc lotlay, 
fur roads wre piH>r mh ] tlitri' were im rjil linesH 
under which totuliliou.-. a focal location v^iith 
rcfcrt.-iii.'c tn rw'er ktgliways was very imiHirt.ifil- 
St. UmK wilh sneh a loeatioiu us iiksi>uclioii ul a 
map will shciw, was llieiefore lor many years the 
Lirgcst and most iinportaiit city ol the interior^ 
west of Ihe AppaSathiaos. As will }'hi seen irosn 
the table on page 354, it was uc^irly Uw times the 
sizeof Claeago in 1840. yet by 1940 Cliieugo was 
more than tour times the size of Sin Louis. It will 
Ije noted th.it^ cweii as late as 1870, llie two cities 
were of upproxiroatfly the same ^ize and lliaL 
Tint nut El after 1870, wiHl irnprtwemeiit i4 rail 
transportation and aceoiupatiyiitg deeline in Ehe 
use o[ rivers, did llie pri^Sitit ilLwTepaocv in size 
of the two assume ccinlbuidly Jiiereasiug w\[ta3t- 
tancev as the sliiFt irom river to rail gave Chicsigo 
a snpiTtur relLitive location. 

SirtiiL'^ic !Mention. Ortuin areas, rpiEle apart 
from whet her centrally or p<'rip3ierally Itjealed. 
possess strategic signilieaiiee in times ol p'acc, 
and esix^iahy in times oi^^.vc. lit tiirti s of 
they udliivitce the llow' of trade; iti times of w ar, 
diev serve as bases tor the [irotcction of national 
economic ix^U■^esl. .5fe:es with sneh strategii: loca- 
tinns include straits, isthmu.'ies, months of inivi- 
gahle rivers, monntaiu passes, isKnids hxiilird on 
major oceau rmiles. and pitints n^nlt-nlling or 
protect Eng canals, all IrK'^iitei! on or iil-ot higliways 
nt trade. All natioris strive Ut ainpiire such slrLfcte- 
gic points iis are TieceSSary In proU'Ct the interests 
lA the ojiLntr\=^ <ameemetl and, tlio mote iia|>ciT- 
tant the ctiintnercial luleresls of a given country', 
ihe more extensive these hnldit^gs, often of dnite- 
gic importance niilv. 4’liis is ihnstraled by the 
niimetmii!! and w-idely scattered of this 

l\pc acipnri'ti hv Great Brittnn to protect her 
iea routes, fioldiTags so viidesprcad Jiiid niuncrons 
it is said i orti i tly thal "thi^ snn never sets on iVio 
llriiisli I1 .il;.” One of these rnntes. by way of the 
Meditemun%fcTi. the Siiez Cnnal. ihi- Bed Sea, and 
the ftitllar^ Oct'an to the British ntnnhiioiis of 
sfsiltlieni and sonthea?ttcm Asia, and the sxiiith- 
west Paeiiic is of such great iinpirlaiiei^ that it 
has been pirktri-tcd by the acrpiisitinn and fL>rti- 
ficalion of sin'cral t-jhinds ami nthi^r [joints^ 
slrelchiug from Gibraltar to Singapixc and Iw- 
vfinch Con I Fill of this route is of such great im¬ 
portance that the foreign policy of Credit Britain 
is shaped in prevent any lerrilnrEal Jicr|uisitiim5 
or rational alignEnents threatening this line of 


coEnmuTilc^itioih, whldi exphuus many ai.1icirh5 of 
the Hriitsli and their interest in the aclivitiei ot 
tile penvers Ixhrdcring the .Mediierraiiean. 

I'he United States likewise him a sea route. 
Ehat from tlte Atlantic to tlic Paeiiic by way of the 
Panama Canal, w hieh iS ol great importance, Imlb 
eomninically' and stralegically+ since it obviates 
llw,- necessity Sor n Itmg and haZitrdou^ trip arouud 
South .Asnt'fica. llie rmist vulnerable pprlion of 
this mute is the Panama CLuml, wliich enniiect-S 
the Pacific <>Le[m w ilb the Caribbean Sea. Fortu^ 
liatelvt the islatids whicli tMiriler the CurihlKian 
coiistUutL- a chain liUK'kitJg approach to Like Canal 
from the cast, except by a few p:issages, irm,4t oi 
which have beeik prolireted adeqnalcly for some 
time by scleral near-by basest Of tbesd older 
baxt^s, iliaL of Gujiuianatnu is Ica-tixl: die others 
are owned Until late iu 1941). defense w^u5 weak 
to the southeast, hi the Lesser AntiUes, but this 
has luiw reinedird by lease fmm Great 

Hrit.iin of in CuIlhut;. Trinidad. St. Lucia 
ami Antigua, llie first one of tbe^ic foitr will 
afford an air base only; tbc ntlicr Lhree, buth air 
and uaval bases, if desired. Sectiticbrv protection 
to tbi? passage l>etw een Ciiha and Haiti has also 
Ihvii assnri'd by a new' air ba,st^ ui Janiaica, To 
the imrllk, additional prEiti-^elioik has Ixscn seciirett 
bv an Liir buM* in the Bahamas and. still fart I at 
to din east, bv an advanced biise for iMth ilect 
and :iirtT;ift iti the Bcmiudas. These last thrive 
bases, like the pim-xling four, waTc seemed by 
lease [rum Creal Britain, llnis onr prtTicakl hold- 
IT]gs convert: the Caribliean into an American Like 
and alferd adeqnate prou^ction to tbr Canal on 
the cast, as well as liases from wliich onr fleet and 
air force can operate in guard uiir eastern sea¬ 
board anil much of easlcni South Americ;n On the 
Favifie side, a t>» Indefatigable Eland, ono 
td tilt- C^iiapagos group of 12 Lirgc and several 
biiiKlrLd smiill islands with many voIcueidcs. Sfime 
active, to pnilcKl tiu: western approaches io 

the Canal. 

Since the late war has iTiilicated the desirability 
nl addilioiud siralegie oiit|>osts in the western 
l^acific as a protection against wouhl-b- aggres- 
siirs. we shall reliuii bases m tbul area. These wall 
form an approximate lriaog]e+ wllb flne apex a 
few' miles south of Kynsbn. in Japan; a sec^uid in 
tlie Carobnes; and a third m the Pbilippincs. 
Tfie.H 4 ‘ sliLKuld afford adecpiate proteelion to our 
Facilie ctiasl. 

Form. 11u‘ shape or Fikrm of an area, as w^ell 
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WARREN COUNTY, TENNESSEE ' GRATIOT COUNTY, MICHIGAN 

MAIN ROADS 

HARD ^URTaCEO-^IMPROVED GRAVEL^-- 

rCDERAL^ STATE 
^ ^ ^ ■ ia _If 


Fic. Wiimni Coui!it%% ci?titniT Ti-niinjiSiScv, un I'A^niipIr irf n coinpiiL'L clrcMil^iir cTai3rily+ Siioti n jihajuff, 

lniwevcr, nwT^sitLik^ bomid^irir^ ant! tiFtfn akii^icicnij}le attcriitiition in bjrdi-riiijj txi-sULEieii, Bv 

41311 tryjln tins- mlnngtil.Lr^ ciwaipai t iiihtlivEhiun^ iiF ^^nithrm Miclkigan, of whit-h Orulkkl Coatily typicaJj 
appn>\i]]ir;ik''ly aidvanlii|'L'^ >li.kpc to uU t'uunEIes. 


115 ils fcliillvc locntiiifti. rniiioli Ut tin n itli dptcr- 
nniiin;^ its tk^^iirnUtlity, tJn ihn s^Mf IkithI, mi 
xyt^ii niiiy Ih? i.'nm|iiKct, wiih tlit^ [n:LYiitiiatii nf 
aiT'al CYiriLt^iiitrillion williin u givnii ptTimE'tiT at- 
tainfci iv|»'rr tht* k^rm Is tiu'Mkir; cni ihc othirr, 
it may be attenualL^U or Jong anti narrow, uliith 
pnifori’S inaxiirnuin i-xtcait of fi^irtikiLinr as wii- 
Erabled wj'lh tliat ai^iviiilftl witli tho tircutLir 

s^kape. Insofar as frirm alone is concertkcal. tlie 
nioro compact llh urea* tliti morti fa%-ftralile ior 
man are coiitlit ioiks wit kin its Ixiiiiiflnrips. 

Compacf ami AUrmtuti^d Counihr/^. Ilnj 
ndvanlagi.'Y of LTnnpiitini’ss in sinnll pilitica! siil>- 
tlivisintis haw Imtg Ih'^vu retaigni/i'^tk tins reetPg- 
nitinn finding twpressioiL in tlm ortgitiLil ilok'rnita- 
lioii of stnural roogkly t’ireitlaf, iMrly cmiTitleY 
in crentral Tennussfe and the Rhingrass fin'kiii 
of Koiitufk'v. Warren Cantilw Teimri^st'^^, for- 
nfshes nii exei^llcMit pKainple of ihfs tA^pi* of c.'oiiiitv* 
This shupv provided fur m^mmiim easu of 
mnnicutioTi \4ishirk tlie cfiiintyv for tln^ mdiating 
jfDiids focused on the county scat; the ecoiLoniic 


as well as ihe govcirkinental and nintheinatlt?al 
cnaKcr nf the small politic'-al unit; For the wm- 
pleEe siihdivision nf largi'f iitkilis sych his states, 
it is of ctinr^ true that the rnost prackejl etimpact 
C4Jkjiity fs the common rectaognUir ipue of thuse 
pLirts of file Unil^'d S^ati^s Hun^eyed LnUi town¬ 
ships in id seETlinns^ rather than the circulikr or 
mughly circular cLUinfit^s organized iti soino of 
the early si-ttk d areas of the Sonth, 

Cmijutcf and Aiff titminl Stains, Attenuation of 
a hiutCn illnstrateil hy CJakf<»rMi;i, aiid imssibly 
even belter by Tepiiiessee* in likew ise kiiulesiralile. 
Ill Qilifnrnia, ihi^ results of aiu-niintiom assod- 
nted with m^rth south extent of sligklly mure 
than TiJtt Tuik-s as ccmirasted with u wndtfk of 
k:ss than oue^third that disinnw^ and ranch less 
tiiaii ikiit in ike inlijihited area I ms been the 
inekisinn of such diverge areas within the stale 
boLincEiLriL'S ihiit the iiutthem and soiitkem por¬ 
tions differ grcally in ei'ounFri'kic interests aitd 
poktical View's, This diii rsity is rt-Hwted in al- 
mijst evety electinn, aitrl pj^sibly may fje said tu 













SPACE RELATlONSIItPS 


357 




FORM AND DISTRIBUTION 
OF POPULATION 

C'J ElACH DOT REPRESENTS 2jD0Ci PERSONS 
OH A fcrtAjOR FRACTION THEREOn 

t oo 3Q 0 \CO^ _^_gQ O 

MILES 


CALIFORNJ A 


TENNESSEE 


FcfL £Si. Twr^ B(trfni:iU'4l shitpf?- Cjilfftimi.l \xm\ XL-ntii-KSi^e^ Wlh uHt^niuitEiiPi pf iht* rciiliK'Uc^ nf (il- 
ImbikHl puiiiculiirly in CuliFomEB^ 


fill cl visible 4 ‘sprc 5 sinn in two fitsilc 

pi-rlmp^; as \v^ 41 rL'^iillinii; frnm ilifilLtntTS of truvp] 

jTputlc liy LittL-iiiiutinn. 

The chH<.rii,iLhtjiin of IV'tni IS evL'ii 

praiioilim'd ill c'Lrt;iiiii rL'six^'ls. KKifly 5W iniL’S 
ill k^n^lh ftsini cyst In it h only -iImjiiI 1:20 
miles in svidlh from north to south in its widest 
pjrt. Tliertfuro its IwurndLim-SH tlnni|;h imt its 

piipiiLtioii ^liiftribiiLiinL sh(nv ntlenuii' 

linn thiin dn those of Ciilifoniiii. ■ThfHili!;h ihq 
Midler Ltitiidiiul nr Ttorth-s^^uth extent of Ten- 


iifssee does not involve the o^risidcr.ilile vuiintlou 
iti cUmiiti? whieh elkLifneteriziL-s CiihfoTiiiiiv the 
tlianges in the cliiiiriieter of the uiKlerlyii]|^ nxAs 
from eitst to tugelher \^ilh aLcotnpLinykig 

ehang.es hi topfigriipliy nml Soils, Live minle for 
at k'4ist iis itreal if not greater chLingL^ in econeniic 
interest mid popiiLtion eonijuisitton, all cotiTi- 
thms whieh iiiterk'rc with cv^dviisg luiy prograiii 
i?r|nii1]y satisfactory to all parts of {lie stale. In 
the period prinr to the f'i^il Wnr, K>me pj^rts of 
Tennessee foinid Negro slave labor pruElahle and 



























Fif^. 255. Chiles, in t’toth area cmd ctutnt-ia^^ CutnhLl. r^ljitivi'lv I'nmpai.t in LLjn^Li^ hut wStlfc 

an ulUHUtuLdcl iH.iinjt?iiJti, or inliabitud 


uphtUI slavery as an iiLstitntiV>n| others, with ah 
inost luitirdy while pupabiions, cvisisiikfifd 
slav-eTy iinclcsh-ul>lR. l>nriTig the Ci%'il War, tbcTe- 
fare, same parts the state Ltdlieretl ta the North; 
others to ihf Sniuk, 'niiJiigh slnvery luis today 
di5nppeare<l, tl^e iormor diffemicos in manomic 
interest Jind papnljition coinp^sitH:!ii stilt ixTsixt 
as effect ivi? fartTi to modify |>alilieLil iH'UtdH. 
Tlius aHcnriaHon s1il] finds eicpreife'fyn in the 
ev'On'day hfe of Tennessee. 

Crimfmcf ^nd AifrmitU^ d Comtritf. Ad^Mn- 
lages oi eoinpuelnc-tss and {lisolvantages of al- 
lenuation becYime t^xn\ more prnnm inch'd for 
enontrie^ than for their pritilic.'^il SLil>divlsEons. 
t^hile, for example, desjnfe n i.x'olnil ;^nvemment 
designed ta offset seetioiiatisiiT. differs m greatly 
in the extreme north and sooth portions that 
satCsfaelori,' gavertimeiil.il [lolieii:'^ are dilfieolt to 
fnrmolale, and this srloaN'en b cnniplicated for- 
ihcT by the p^Thlems of eomimiriieatiDti ^vhieh 
impose physical handlc^ips rm athniiiis- 

tratinn^ Xhaieovcr* in the evi-ot of wur, tlie ex¬ 
pended bounrlark^s to fai^ defended and the 


distaivet's trENops most 1>e moved seriously handi¬ 
cap rnilihiry ap rations and effective defense, ihiis 
jeopardbing natiaiiaJ seeority. In a compact 
coma ttyby contnist, lliesc dilficiilties are ahscoL 
Hie- ]iELndjea|is imposed by atteiiiurtiiai apply 
luit only where tlieareadi-liniited bv thepnytieaJ 
baondaries is elongated, as in Chile, but likewise 
ill countries Vihere the eenmene fir iidinbited 
portfon is iittimimti iL Tims Canada, though rela¬ 
tively eompEitt with respect In the area inehuled 
u it 1 1 in Ini" I }oi.m claries, suffers from nttennation, 
for Iht population is fomreritrated m si niirmw 
strip more lhao 30f>0 miles in cast oi d wc^l ex¬ 
tent, punilleliiig otir International BoiiiidLin. 
h orthcr, this nLirrfwv ecomeiie is diseonlinuous ta 
the north of I he Cr^-at bikes. QoklcIu therefore 
fimifshes an exeelicnt example of die Tnultiplica' 
tion of riiilrsiad miliMgc nece,■^S5l^>^ the diffcrisiicei 
JO eci^nomic interesls, \'few's, and pcilitjc^d view- 
points, and (he dtfliL'olHes of an administration 
SiUi'ifactnry In :ill, lri n ctiiif.tiy' with « Umj; tuid 
ijarT«Hv inkihitefl .irem 

ClassiBoiticjo is designed to paganize in- 
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dividiijil items of bet %v\ih n to prcsnitlng 
them in tlu-ir pm|M.T s^^tting witfi reference ii> 
uiiu EiTJtitlier. When sneli orgnniZiiEiini is at- 
lempted, howevtT» it becomes iip[iEireiit ihiiln in 
reengnizirig chisses cofilpived of jtimiiar iteins^ 
Ci^rtabi borderline cases, diffictilt of proper usjjigH' 
meiit, xvill i>c etieousitm-tL Thus, In evmdujr 
conversLitiorn use the terms “rich" and ’'pocir'* 
to describe fiulividimls In temer of tlK-ir tmileriiil 
posst'ssions, thoiigli it is ob\iOiis tluil many per- 
stitiii cariiiot be properly cla^iBcd under eidicr 
of these two Ht^udings. Terms used in classifying 
areas on the basis of their N|>ace rebEionsliip^ are 
lihewnse compiirsiti^'c tenns such as “centrur' and 
"peripheraJ'^t "‘compact'' and '^attenuiiled'*, simi“ 
lar to the terms “rich” and “poor" in that they are 
without definite quantitative values. Thi3s„ in 
much the same way that a given indiridnal may 
be considered rich locally^ but not hy the stand¬ 


ards prevailing over a largpr area, a place may 
have a cetitral hieatlou w'ith reference to a srikiill 
nrcii, but Ikt p ripluTany located with reference 
to the Lind in.iss4^s ol tlie w orld as a wdiolc, ur Ui 
Qtie of their major subdiiisionis, 

in classifying arvLis on the basis of size, the 
twti contrastrd classv^s rt>cogtijs5ed will lie large 
mid small, w-hicli hkew-ise intrcKluccs the problem 
of the proper assignment of Imrih-rliiio c;iscsi 
areas intermediate in size between the two ex¬ 
tremes* 'Jius is the same jirobleni eneountered in 
listing areas on the l:ijisis of tlicir locLttioxial and 
form chsmu’tertsiics, but it is fHHiher dbdurhitig 
nor important^ for such Ixirderline cases axe in¬ 
termediate ilk their charaeterklic^ rcsuUlug fToin 
size; and the fact that they are Iwirderline cases 
therefore assumes importance,^ since it siipiilii^^ 
the key to an imdcTStEknding of their limitations 
iiiipow^d by sbi?. 



SCUtU CAROLINA 

aawA 30 viiLCS N 

\ n MODE r^iS LANO 
\taM so! rtiiLES / 


TEXAS 

£$3,^4 Sa luilL£S 


MiHhCaOTA 
sq i^oLCs 


VUV0M1HC 97.50E SO- MlLtS 
^_ 


qCIPWRlMI^ C'Ptmir^ 
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areas: land only 


Fit. 258. A grapliJe fvpirffeenlatititi nf tJie range In iizp af oar cxnmtiti^ San Btmjoldlno 

County, Califnmia, die largc^sl in Elie UniU'd Staten, is ut-»iarly twu and nne-half tinif's the mfxh ul MaSSaeliu^ 
itcllji, and mare than tiriies as large m intr uniallest t'lainty^ .Arlingtim Cfnmty^ Virginia. 

Ahave atid A graphic repreMentLitioii i.>f the mmpirati^ e sixe of sidiH ir'd states^ The area of cacE 

given in square miles for land Mirface only, will awisl in making clfectivc ctiinporiHon of dieir akes pussibk* 
i r>LiEa LiiT'iM'dlng lo the l&*kl U- S- CenMix.) 
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UMlOM OF SOVIET 
SOCIALIST REPUBLICS 
6i,3eE.3S2 SQ. MILES V* 


UhUTED ^ 

.026.^©9 * 

212.661 

SO.MILt 


MONACO 

5 SO W1L£ 


LAND AREA OF WORLD 
55,885,000 SO MILES 


300 _ Q ICICW I HO 

M-ILCS 

ruAHCt 


US. 


Ftc A gntphk rt preSL-ntifctasm of ^hl^ etJinpjraTive W7i* uf st lL^-(rd co^unirici, Hii? iireii of eaili, 

in jicjuDif! ji]tle!j^ sliunUi mnUu ttNtlpLu iicaii 


En^presi^ioiix &f $i:x. i\ratheTri;4(ital exprr^^iwci 
of is in ^:aine itiiit suih ns iicrojfi or &(|uarc 
mthy, the former ii!ic.:U for reLiliveSy smiill trucb, 
tlje liitlt-r for tlmac oi greater ntvAl c.\teMl. llms 
the sije of II; fjirm may he sUitvd in xi^es; that of 
a Hliito in jifjiiare miles, Sm h clefiinte statements 
lif size are nxiTiil ffir mnoy jnir^'HJSes, hi it for 
others it is preftTable In amsirler eEirnjiariitive 
riitljef titan aL'IiLil Ekreas as e.%prc5?Tt;tf iii some 
efinsTiitioiiiil unit. One reaMin for this is I hat, to 
the average person, t^sprc-ssinri.'f fkf areal evlent in 
sqimro miles or st^riie uther siaiilar unit have little 
meirnirig, wlu‘n.>as a statement hiM^] njuin wmi- 
parison iH-tuwn a given area mul one fnc^fe hitnf- 
liar to Ihe incliviilmil is mm-h nnwe infurmative. 
Thus, instead of thriilcfng of Englanil as 

embracing ftfi.bfi'i square in ties, it is nrrlinLirilv 
miir <5 ■wtisfaciory to esrprcss its siscc in terms ikf the 


Sevf Eaqlaoit 
Rtu^r I^l.ind 
C-oiiTvrcticm 
Mosiachairtu 

Wmidfi I 

Hampiiiire 

MinivdMjLii 


Tatnf Aif^j iJf %jfrfrA Ut/i'f 

{f.urvl c»4 Ji'iffrr) 

fL&.fimii 

B.2S7 


CU. S. -OrwtuH l^W.) 


ariNil extent of some political sulHiivision with 
the size of which the fnddvidual is inmilijij. It Is 
mLich a Kite luktis factory lor iimny purposes, for 
t to think of New England as 79 ptT cent 

of the size of Minnesota, <ir of its rebtinnship in 
size to llmt of yonr lawTie stale, tlian to know its 
area in square miles, and the sau^e U Inie for 
areas other than Kow England. fSi'e Fig. 258J 
Churaefcri.^icjf uf Small Arras. Small couiitries 
must TJCCtTiSiirily have small or relatively small 
pnpEibtinns, correspondingly small [mkamts of 

ta Stable w'callh, unci limited resniree^, Iwtli in 
kind and amoont. Tliicsc conclitioia^ arc inifavor- 
alilc fn limes of peace and cionldy so in times of 
naliniial ciiu-rgrriLy. At an earfiir date, ss^me 
r.ithcr sigiiific-.knt ejvlHz;ittofi.K dc^velop-tl In smull 
regions with hmited hot suBirient fesoiirces ft>r 
I hat early pL-rind, hut today these ^ime areiLS 
could h.ifdly 1 k 3 classed fairly us of great impir- 
tance in world alfLtirs siuci- the hiUiflic^aps of 
small size and (he dilFiculihs of adequate dt- 
vclfqimeut tend in Incre^Lse siith int-rease in the 
complexity of Western civilization, 

Tlje greatest difRctilty tN>ijfrooting snnjdl re¬ 
gions, especially if iruImpendent polithnl units, U 
tfieir lack of an ndrr|iiate liasis for vurietl oppKir- 
timity and tlaur forced dependenee on other 
areas or counti'lcs for tcaj large a fraction of their 
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ikE.^eessitiL^. Hit Pihittc] States is tlie wtjrlds out¬ 
standing exiimple of n cc^mgsacl couiitr^' of large 
size %vhic1i contains witljjii its boiiiid^ines virtu- 
ully everything net'essiif)' Tor attaining a high 
degree of development ithout the ni-jcessity for 
ctriiuing on otlier parts of w<pr1d to satisfy 
\iliil needs. Vet even, tliiii country^ must at the 
present limo depend hirgcly npm oiitsidc jamnees 
of supply for natural ruliber and a limited number 
of titlfcer raw matdrial^. If this is tnie Fur our own 
country tvith its enomiaus and varUid restmrees^ 
it is iiiooniviivable tluit a snakH wuntn' shiniM 
uffoni all the ravv malerials of forest, £elcL and 
mine that are vital for mtKinni itidEiStry’. This hick 
of ess^'Otial selhsulSciency, an uiuuoidaljle ao 
compariiment of smalt size, akvays inipivscs a 
handicaps Undur such conditions, economic pres¬ 
sure, LIS w ell as external aggression. Ie-oi! to pro¬ 
mote consoIidutiOEls of the snlLiller pnlitical sub¬ 
divisions into larger units, sometimes only 
cconnmicp but often more oompletCH Tlds ^vns 
app,«-cnt even before the late which luis 
hastened the process. 

Siodff Coniif/cs. Too small size aEects all ly^pes 
of pu!itic«i1 suhdivision^ adversely, Lt h.ij£ Ihren 
estimated ibal there arc 3lK)9 E.'tninEies or llwir 
fKilitica! eijiiivalvnts in the Uiiited Slates. Tlsese 
range in size from 24 sc[narc miles for Arliiigloti 
Caiiikty, %^irginiy^ to 20,lfK) square miles for San 
Bernardino Countyt California, the latter larger 
than any of the New* Faiglaud stjites except 
MaJliOp and nearly 4tl per cent of the areal extent 
of the average state in this country'. Tins great 
variation in sisoe ought 1>e logical if it Inire imy 
relationship to population and ^venilth, but such 
is hot the case for, in many inutaiices, the small 
c.'oiinties have snuill pn^pulLtUoiis and litElc w'calihp 
whereas tlii? larger ones may be Imth wealthy and 
tiensedy pnpnlated, Ftsr cxatuple. Los Angeles 
County^ CaHfornia, w-iih its great wealth and 
poptilaltE>n of Over 3,0<5Q,(X10, has an area of 
-insn sfpmre miles- by contrast, Carroll Cotinty, 
in north-ccnfriil Koiiiucky, w ith hut sioall w'cahli 
i\nd rt [iopE]latinn only slightly in excess of HOEK), 
has an area nf 13S square mileSi about one-thirty- 
first that of Los Angeles County, 

The small LT counties of certain of our st atcn 
ore someHmes an friherftaticc from the past, when 
commuiitcation Was poor and the smalltTpEiKlical 
subdisisiniis may have had some justificationp 
but in other cases thew liavc resulted from de- 
iiberale division promoted by wnnld-be office¬ 


holders. Tlierelore we today have many counties 
^vith piipulatioE^ of thyti 5<HK> which main¬ 
tain complete sets of olFiciaLs aiicl Cnuxy' oii elII 
county fuiietions^ SiiEi^h small subdivisions in^ 
crease ta.xeSt decrease efficiency» and benefit no 
One except the holders of public office^ Though 
their evals ore widely recognizetl, local opposiEinn 
too often prevents reTnl;^tliill legislation to correct 
the unfortunate situation. 

B»wli SfattJi. Our states iliffvr grcaily in size, 
as do our counties. At oiio extreme is TexEis, wSlli 
an arcEl oF 2^1.(^9 SEpmre tidies, hirger tiian any 
country in Eurojx? except Russia; at iIk* oth-i^r fs 
niiode IshiiKL iMTlbracitig but 1211 square miles, 
less than 0.5 per cent the extent of Tcst:tSr Stieh 
great variatinini fii size havE; no adequate basis in 
geot^TEiphic conditions, even tfiough occiisional 
boundaries may Ix-^ gcographic-.illv jiistJfLible, but 
JiTjd llunr cxphinEition in the alim^st accidental 
estiiblishmeiiit of many state lioiindarii^ in the 
nlijic^ncc of a fEictuiil husfs for their locatifin. 

Smn/f Coon^rErs. Countries or independent 
govefiiuieul.il units likewise dilFtT gi'catly in size. 
The So%ict l-nion+ larger than South .America^ 
Great BritEun with }iet pnssessiou,s and depciid- 
embracing an area grcEiler than thiit of 
North Ameiic'iis ami the Lbihed States, alinimt as 
Ltrge as Euro|X', logt^lher iiieludc within tlieir 
Imundarius nearly .5t.J per cTmt of Ehe total Ijuul 
surface of the earth. Tt is no wonder that these 
countries are sometimes referred to the 
'■ha^Ts": cxTtainly they hav-e preempted a brge 
fractinn of the earth's surface and their apparent 
approval of ihc prescEit divisiori oF the wortd*s 
resources is mulcrstatidahlc. At the olher cxtin^e, 
and contrasting markedly iti areal extent with 
ihc.^e great holdings, arc such countries h,s Siiii 
Marino, a small republic with an area of 50 
squEue miles find a population of 13,94 Se and, 
srll^llt^it of alb the principality of Monaco, only 
395 RCTes in size^ smaller tliaii many a wheat 
farm in our w'eslem states. Es'cn such a small, 
fixmerly independent counlix' as Estonia, on the 
Baltic, was but 13,354 square miles in ari^a, 
smaller than San Bernardino Coiiuly, and only 
^lightly nmre than onr-ninth the size of California, 

As pointed nut earlier, the ton-small coimETy is 
hEmdiL’apped hy lack af ihc v^aried resnureex 
ncccsFiary for the ctampTex iridnstrial dev'ehvpmvtil 
which characuTJZcs modem Weslem civ'iltzatiuu. 
Within fcxxmt years, lliis hiis likewise made effec¬ 
tive, Inclepeiident Jerctise of ualionaj boundades 
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impofwible* tKoti^h thi^ Uitter limitiition may Jw 
It^ss importunt in tin- fiiEur(% In viuw oi reci^nl 
discoveries. Evnen I hough this may prove to be 
Inre^ too mimy fsf ihc poaeliine necessilic-s noiiHt 
still supplied from iireas lx*yoiid the iiLLtiaiial 
froTiliers. with ihcfcj^idt thot anititries 

ure hemmed in by man-made tarilf and lm[Mst 
walls so hi^h tluit, no jnwtter wl>fc?rtf the et-onoEnte 
siin imiy lie in the sky, the STiiiill coniiiry^ will 
always He In the shadow of one of tliese walls. 


The tariE may he Jin nhsiirdity% ns some mninbiin, 
but it is 44 [act wliieh, abMirtl though it riuiy lie, 
must he reckoned mth by all v^ho consider tlio 
prublemi of tite small ctnintTy, not emolajnally, 
but iDgieally. Hie result of this handle-.ip is that 
these SEiiEih tuiits beef>me ecoTinrin't satellites of 
their larger and more pfiwerftil neighliori;^ on 
whiim tliey nnlsl depend for sneh measure of 
eccTEiomic success and sccuriiy as tliey may 
flehieve, except Jis federatinn uceurs. 


QUESTIONS AND EXEIICISES 


1* Under whilt conditions and tor %vbat purpoptoFi ii 
niLiEtit-niatlva! lovalimi of places nr 4ireas ^“ahs- 
jahlf? Wliy is rcLitivc tnofe ingfortant (han maih- 
cmatieal Ideatloti in lU eEevE nil aresil pcjicntiall- 
ties and linnian aeliF^'itieS? 

Ciin'iipare and euiitrast iJie relatEif'c ndvaoEaget; of 
IncaEiaius in the viidauS hemi>|l^iere?i. Wliill is a 
^eat einle? llncv many $uc\v eirdeS eiiri be 
drawn nn the earth's Surfat^-^? \Miat greJt cirelo 
madfs the divisinn hetweim llie Norlhem aniL 
SnnEhem hemispheres? What is the bonhilaiy^ 
lwlw«‘n t(k* Eastern and Wi^ilern henn?«p!itae!t? 

3, \Miy lius l.njidoii Ji I.H*iter reljitJvi! lovatloiL th^Ln 
Auckland? Why Is I here n slmn^ prabkhility tlkal 
ihe relative jncv'iEinii mf NnrEh Anierieii wilt tm- 
prnve In ihl* future? W'lLat factar:^ eaiuc* Elte de- 
4'eli^pniefkt nf AiisETaliii to \wt t^eiiEer lliaii iriEght 
l>e expecEed in 4'ic\V of itjt pezipheral Livatinn? 

4, Why £ij€' the fnima and Hnra nl Dccanic iihinds 
hmiled in varieh? iaNz.Hle SL Helena and de- 
Eennint* its nivnenship. M'^hy did it make a 
[dace tn wtiieh tEi Uiiiish Xapoktai? L4h.-are ihe 
Calapiigns hlalkfb, ^VllaE petnUar life fnrrikS , ns it 
fn^mdelM■^hi^^t^^leell^nn thesr blaEn.U? Of what 
importance tes tliis ernintw were iheiic hlanib 
during Ehe Fate war? Where is Pile-aim hilanil 
IncaEed? By wliat muntn- is il iTw-rked? Uliy 
dnea inch a miall fabnd have corLSiderahle news 
value? 

5r \^1iy is sE pnip€>r tn speak of t]ie nceans as '“con¬ 
necting the lands"? XV'hy irlav a ^^cenlral'* reL'i- 
tivp location In? diffi-rent frrifn a madurmali- 
cnilv central hicatinn? Use Xew' York Ctly to 
illustrate. 

6, Name tlar five largest eJMes of the ItniE+ft States 
In 1700. Whal waii the pipitlaEkm of each ai EhaE 
dale? Why ^i^efe they so small at tlait time? 
Hnw do traci.^pr!irta|ion feuilities \:\ inosl parts 
of Cliina render the allevlnEiofi of famii^c eon- 
dilinni impossihle? Ulmt eff<‘ct lia.s this lack of 
enmmiinleatinn load on iHIv git3i,k-th? 

7* Ewo faeEnri operale to change the vsiW of 


.1 i^ven lixalioTi for a city? operaEed lo 

change the rcliiiive s'atkie of the local ions of Str 
Louis and Chkago fpetwem bHlD and lUtO? 
Why flal Sf LonLs have a ht-rter rehitive 3oca- 
I bn tlukfi Cli k-ago ill iS4D, wikercas that of Chi¬ 
cago iii Iniitlcr Eihday? 

8, Under wlmt iraidilioits will an area he nf Sim- 
Icgic sign ilicanee? \Miat cLlvscs uf areas ni.iy 
possess suck signiEcutiec? wlhv? Bepjrt on uirr 
hidditigs wkieh proleet du! eastern appmadtes to 
the HijjiaEiia CanaL 

0. Wlfcut liaNc bt»en the tffecEs of atteiniaEEon in 
California and I'etntcssee? Why diK-s ELUennatimi 
(iHkpardize Ij^itli eco4\otfife welfare iii Htne of 
peace 4*nd natwFFial security in Eiine of war? 

I(h Wfkv is Canada, properly s^vakittg, aELentkiiEed, 
llkoiigh that foci dtx-s not slinw to g^Kid advaii- 
E 4 kge on an ordifiary map? 

11, For v. hni purpo^-s are mathenmtjcal ei^prcssiofis 
tkf areal esilettt of salne? 

I2r 111 W’haE reipct ts arc all miall areas handl- 
cilppn;!? W'hy thd scleral early civ ib^iE lotus of 
fmprrtanee des'dop in small are,as? Why have 
they ^iulfi^fed cl decline in retatwe imporlaucu al 
Elke ptescnl dale? 

IT. \\'^liat raw niflterfals must dirs txmnEry impart? 
Fripm w4iere are they secured? Tn wliat osleni 
ate VkV. hcindJeappE^l hy tJus dependence nn 
oilier parts nf ihe Wiirld? 

1 h Wliat k I ho range hi of United S tates txiuti- 
ties? Is there any tk?ccssar>’ tnrreiipmdE^ice Ims- 
Ewem Ciiunly st/e, weakh, and pipuLitirm? I hiw 
did many uf tV* small munties come into es- 
istence? Why am vounly cnnsolidaEbins diffU^iilt 
to aiTaTige, rwtTi tlirin-i;h rh^irkible? 

lo. Ki-pirt nn the Ufigm nf the boundaries of vnur 
^iWh st.ktf^ HlVot these heiuiiiljries anv valid 
graphic Irakis anil, if so, wdial? 

Ifi. Why is it priiper tn ^ipeak of ^-^TlaEii conn tries 
AS the ^haven"? Wlmt country' has tlie liirgesl of 
all niitioTial landholdings? Tlie snudlest? What Is 
the ertent of the Imltlings nf ciaeli? Wluit is the 


SPACE PELATTONSIIIPS 


m 


biinfs for 5iuj5|)<-jrt of ihc prkpulaHnrL of the smjill- 

lY- Wloit is ihv siie nf ii lypk'ii! tH^mnieroial wSwat 
fnnit In tlir Wr.-it? tlow dsnrS tliF^ iNitupiiTe with 
thv size of Monaco? Pfuiii wlijjt LWiinon liiindU 
cTAps do dll llio smaller <‘fiiinlri'ifTS snlTcr? Namo 
and Ware several of ihcw sinall (rurntTiri, 

SEUECm:i> 

Bi^kwinLin^ Isaiah, Thr V™ World. Wnrhl Bcm^Ic Com¬ 
pany p ViMttcers-ori-Jliiilson, K. V„ 

Tills atinly in pol ideal geo^npliy ja eont'orrutl 
with getigraphic tTmdidoB^ m rhey nffoel national 
welfare and iispirarinnt) atid hiehides, thi^rofirfc^ 
iontp hiekltaUaK tiin^idiJratJan of space mlatIuTuiH 

fohnscin, W+ p., .1ifcrlhomtilir«iJ deogfitphtf, Anierifim 
Booh Coinpuiiy* Knw Vurk^ 19UT| pp. -1M—4^; 2£6- 


IR. iffn.v i% it possifiln for the smuTI oountn'es 

to exist und pix-^OTvo tViek national idk*ntity 
wlT^en .fiiTTirmnded by piwTrful and ciwermw 
rK'jghbor.'i? niiHtrate by llie XelherlaTKliii and 
DelgFiini. Wliy are llieso small cotintries at Iwsl 
bnl oeonamie "siitelllles” of llieir larger neigh' 
bars? 
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PART FIVE, now MAS OBTAISS IliS UVELIHOOD 


Cluipfer Twenty-Eight 

PBUIITIVE IIUXTIXG AND FISHING POPULATIONS 


Eitrhj MtJiA and lUs ^[kin^s metliiHl 

of obt^iining a vn afft*E:UttJ hy bciUi i:ii- 

virotm^-ntul opportunity iuid hLs stage ot dowk^p- 
meiit, iOT eai. h imposes litni tat ions im range 
of cSTt;otive thoicne. Therefore, in certain areas, 
early man miKle his lising in \mys very diiferent 
(rotn those of the present, Tliis Avas in piul be¬ 
cause of lal(T alteration of the enviioiimetst and 
ircreasecl opptirtimity resulting frocn such change, 
lait in greaiir psurt tjceanse, for long after man 
appeared on the earth, his lack of knowlctigc 
prcv'ctktecl his making use of all existing iiatuial 
opp^irtunit)% thus restricting his chnicx of a 
tnethod of securing a livelihood. 

To the earliest hnimui pL>piibtion^ of tho 
earth* the immediate ai^d olnions smiree of food 
siippfy was wild plant and animat life, which 
likewise tiffikrded n^atitials for elolliing^ ntensils, 
implements, and shcltersi. TItus hunHl^g. fishing, 
and the gathering of ^vilcl fmits„ nuts, and other 
plant pitKlncts furnished food and a snpply of 
other products necessary for existence and the 
mt'cting of simple needs. Liter, it was discinkYered 
that artificial prcipagatiiin of some of the plants 
rif forest and grassland* such os seccklRMring 
grasses and fruit-yieUling linshcs and tn-es^ ttmid 
lie undertaken lo a^h^intage. This ad%'enlure in 
cnllivatloii marked the licgintiings of primitive 
agritniUnrn, which gradually asMiiTic^d iiier*MSing 
importance as a nu^nns nf supplementing the food 
■ciipply obtained by hunting imd fishing. For 
thon.wids of years* therefore, man must have 
hi^Ti a migratory enllector^ bimler, fisliermaTi 
Lind* tmvard the ksl and in lesser degreSt an 
agriculturalist. 

KvTtl torlay, certain less advanced populations 
frill depend on bunting, fishmg* and priinilivo 
agrftniltural prodiictinn* leading a migralnr^' or 
semimigratory exisiencCr These populations may 


Ik? foumi Kcattcrcil from the efiu^rtor to the mar- 
gtus of the polar ice sheets, but their numbers 
are cvery’^vhere few and ibt? region^ tluw tictrupy 
offer only slight Ldtraction. In all mens of greater 
promise, muu has made sulfiekaU progress to 
ha\'e emancipated lunisell from the uecessi^^ of 
seciiring the mcairs ftif his supptirt iii this iin- 
satblaetory fashion. 

TIjcsc migratory huutiug, lishing, and agiri- 
cultunil populatloTis of the prt'Sciit have litllo 
inlhicticc m the worUl in which they live. Many 
of them are decreLising in numbers; some have 
already pnictically di.vjp[H'arrd^ either liy aL 
stirplion or as a result of the nivages of introduc?ed 
diseases and vices or merciless cxploitaliom Such 
ftitenist as ultatfies to them is liirgcly liccaiisc 
they afford Jl lustrations of liow man tumsI Iilivc 
lived everywhere at curlier peril kIs of time. Thus 
they not only supply ext'cllent e'a;ainph s of (hrect 
and intimate dependence f>a the immediate en- 
virotiment^ hut efintenij>nr£Lry illLet[rutu>ns of oor 
ancestral life as well. In the fnllowin-g pages, a 
few selected pGpiilaOVm groups of this type and 
their mclhsids of obtaining a llvclihcKsd will be 
described as ilhistr^ilive of these facts. For the 
^kcof vatlely , tfie groups ehos^] arc from Mi del v 
separated local it [es which differ f^eatly^ diough 
all liiiv^.' I he Ci im mon ehsiracterixtic of p!iKies.sing 
a repressive eti\iroumeut. 'llius some of the 
pipuLilions are lluise nf regiuns of polar cold; 
oHhors* those of dry or desert areas; still ntliers, 
those nf the hicmiTl Iropics, where it is tfw wet* 

The Kvhmmjs: Xoitmdic of ff/g/i Lofi- 

frider. The Eskimns are inhabitants of the polar 
margin of North America, its iKirden'ng islands, 
tile CiKists nf Cretmland, ami the extreme north¬ 
eastern portion of Asia. Everywhere dq^mdent 
nlmost entirely on hunring fnr a living, they are 
forced to tiim tn the sea for most nf their food 
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Fic. Dislributiuii ol thu Eibinw iicid tJie humr-l.mf! iif iW Eskimo, an su.df-¥iifB- 

cIpiiI, priiriilU'4^ hunEin^ IK^piilatEon. TliL-ir hiiEneljindr in vAid hUi-k an the niap. is q friiigiiij^ coaslal 

itrip, nut oi^AurLHi Uy stisiw uEitl ifv tltrunghnnt thv yi'sEr. Tliis ^eteuII pEipuJatiuEi gn>Lip af Pvihir Ef^kiniii is tlw 
iH^rUieniEEKbL, uji ils one uf t]ie nisi^t indated in tliu n orlcL 


5iipply uiid to $idkW most of thi Er otlu-^r 
for llit> it^icnirces of the regicm whtTe lbi.‘y live 
are much too n^ejn^f to support t?™i tlieir JiEnEt(;d 
niuober!; hy liiiiiHn^ im the Iniid siloEie, 

In mifciiy parts ui the aroii at presets t oetiipu^d 
hy tho Eskirsio, Iejs finnnT h-LhJts rtf life have 
Ih:oii nllLTixl grciilly hy c^olltaet Avith \\ liile j^jpu- 
lulions. Wliere ihis li;,fcs occiirretlT wirti isslroiltse^ 
tfon of firaafnis and otiter of the \vlnte man, 
the Eskimo has passed directlv Jnsm the Stotie 
to the Iron Ago. Native div&s liits IkH'o modified; 
iievv IooeIs have lieen mfrwlucetl; diseascsK in- 
lOKioatlii^ Itqtiors, aisd lormerly iiiikittnvn^ 

have \VE>rkrd great hario; and d»; ET^kinjo \\ith- 
iiilE scihme adrnCstiire of nhite bliHul is virtiially 
nonexistent. Flif Io ilio nortli, however, the 
west coast of Cru'cnkind Intsveen 76* and 79^ 
North latitude, less tluin 1000 miles frotEi dte 
North Pidvt *i sEu.ill gTEiisp ktsowii as the "Polar 
Eskimo" live much as did thi^lr all3^L^esto^s, and 
tliEES ^vill K?rvT as an example of an essenliully 
sedf-sufficient primitive fiuntisig populatfon of the 
lugh latitude^ 

Thr iiomeJaml of fhe P&ht flvfcirwo. The homo 
kind nf the Foljir Enkimo is the highly indeiiled^ 
sti-ep, and rt>eky ia>4ist, where small, diseoiitlim- 


crtjis, nstrrow^ strips of Hat land liordrritig the sea 
alinrd favorable locations fur settlement, [jiland, 
the? cnortnrni^ sheet of ice which covers the in¬ 
ferior of Green l.uid lo gre.il depths is everywhere 
ill sight hi pbeeSn ft even readies the sea and 
fnim its front great blixks hre.ik uff as kdicrgs 
which Htxit aivay and mdt in southern seas. Tlic 
hnnu-laiicl is tlicruk)rc a narro^v ice-freo strips 
ImM inded by sltt^p. rocky clilfs and the inland ice 
on iine side, and hy a sea frozen most of the yemr 
on the other. During I he winter, it is dark and 
very^ cold. The average January tvtn[icratiire ts 
— 13'Fi anth even durjiig the long daylight 
period of the ‘sliEirt Arctic summer, tlie thermom- 
i;liT :bc3dEnn registers aji high as 50 h\ at the 
hottest time of any day. Soils are thin, and in 
m^ny plat'vs the ban? rock forms the actual 
surface of the ground^ Ther^dore vegetation is 
ilmited btsth tii kind and amoiuil. since few 
specii;-^ of plants will grow^ under this cr^mbina^ 
tion of ujd:Lvorable CE.inditjDns, and lh(:?sc not 
hi^nriaEitly. Tiiere are no Irecs^ hut mosses and 
many fluw'ering plarsts which can ccwnplete their 
active hie cycle during the short summer period 
Carpet die ground wdierewr there is a liiyer of 
soil not eovLTvd by snow'. Thus the landward 

























HOW MAN OHTAIXS HIS LlVKLlliOOD 


grrauTicl E>f i]iu Esikuno h limiltHl Iwi^h 
ureiLlly Ehiid ilk rciiiuirws. and ht* h fiircvd tty turn 
Ui lUv. frtr ixiMSl oMiii s^iippnrL 

The Sornmiic Eskimo lUmlrr and His Shfltrr, 
I El a Ijii id rkf skicli liiriited opptjrtiinity^ the iiklkalxi- 
hints must myve fniin place to pLicCi sliittiug 
hxMlioii wbeuever gEimc becomes scarce; conse- 
r^uendy lai great sterc (if possessions can be 
acciiniuljited to aiKLiritage. l:i SiiTiiiner, tbe 
EsIvinxEis live iti jikin trfits nr "'tupk-s^'' tOLidc uf as 
tniiny as 50 to 60 sealskins sew tat Uigellter au J 
sJn'k’hcd over a framewtjrk of psSes. In vintor, 
tbe tupic is nbanclcned ffxr a wnrv substatitijJ 
iknd wjn tficr she Iter with ^^ llILs of stExne, n stittal 
with Ikil ^labs of liiiieslE>Eio or sLitc, atid covered 
with grass and lurf. Over tliis are apread tlif skin 
tents used during the suminer months. This 
winter cKvelling^ geiverEilly liood oei the ite^sde 
with sealskin^ ts Kklki^l an 'Igloo.^AMicn cEwered 
by snow, as it is slnriiEg tile winter months, it 
]fmks s^imcivliat as thnngh it W'cre Iniilt nf snow. 
The house of sivnw, the ^^igfooyak^'* series fur 
ETTily temporary or^ at most, stmlipcrmatjenl nse+ 
\S^heix it h m K" oceiipied fur some time, it, like 
the iglLxt, IS Ytnvil with Etealskins. 


With the coming of the long daylight ptTind 
of Ihe /\rctic sninmcr, tciTqwsitujres rise aiul the 
irn|>orlant hunting season begins, Thtni the nwaf 
of die ighHJ is Tc^m^>vcd asjd the sealskin tents 
again supply shelter. Thus, during the summer, 
the walk of the igki« renuiin t'xjxiwd to ibt^ 
cicinents* wliich perform the amaial hoiiscchran- 
ing fur the Eskimo htnisckt^fprf. W ith return of 
lijtig iijgbts and low tern^xTatnreS herulding \hv 
apprn.fcch of winter, tlic igloo is reroofed and 
reoccupied. 

Beth sumtnnr and (v inter, the Eskimo lives 
near the sea from wdiich most of his foE^iI is 
ohlaiiied, a site bi:Eng selLctt.‘d where ficsb water 
is EivLkilable for driiikiEig,. where shelter from 
strong, cold winds is aJfardcd by protecting cliEs, 
and where a g<M,vd viw' of the ,wa, the mote im- 
pEu tant hunting ground, is available. Heat fur tbe 
liousc> U^lh summer ;md winlvf, ts soj^plicd by 
lamps: shallow pans of soft soapstone In Avbich 
thn hliihU’r frfim sea animids k buriied. Tlie 
wick, Vihich the Eskimo housewife takes great 
[irjde In keeping trhomed so that it will give a 
gimd ILkine^ thus indlcibting her tnimpclcMCCp k 
made of twisted moss. 



Fn- 259. Ak-a-ting-t'vali'-fc liipki-. ]m summer himie. It is nnade oi taniik.'d seabkifis, s^trL'tched over a 
haiTkE.'^wnfk nf puk-^ which ka^e drilted lo tlkevv inhnspiljhh' dhi^ri^ fnEni dilutant land.^ with milder climates, 
Tlvf ejinneats df the hiinilv wre mcide frN>m sktns. this type ef ehitlimg hping wtmi bjdi Mjnimer und v^inter 
by rhe Pcikr Eskimo. i l^baio by Ponald B. MiicMilbn^ CourWw- ui die Amerkan Maseum af Natural 
History.) 
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put, Si[t-Sno‘H fglrjp in n winter Tllc^lljlih built nf stnnp, TKi\v llmT U Js .nuuw, 

Jl like Oi snowp'hniise. Tlic iglii* is tt>iin.'d bv oi li l .inil a tiiTiiK"! ivliU4i 

fijHns tlhriHc^li Li umali liole in the flr«>F of the ii^loo. During eold weifclher, I he dogs in the tonnel. 

(Plicito !)y Diihiild B. MuLMlIhinL, Ctsurlt'sy of ihe Anierieiii» Mijm'iijii of NtrlMr^il Hilton.) 


Ffiorf Snpphj of ihr E^skimo. Tlo? Pohir Estimo 
hunts suanmiT and wiittcr^ Ixitb on tbe hind and 
on tile st'u. On his siicct^ji,': depi-nds ]m life atid 
that of bis family, for all of bis food Ls obtained 
froio animals, vvbich explains vvhy the Siest 
hnnteT.s are ^ bic^hly respeiied; they are jttjod 
prmiders. Some of tbe foofl is cooked hy Ixiillngp 
hut iniieh of it t;; riiten raw and s^imc of ft iij far 
fripm fresh, tfiongb in such a ajid reginri ftHsd 
can fjc pri^'fervril for !on[; pc-riothi of lime if care 
exrrciscrl in its slonige. Tlie Eskimo ibrives on 
this dieh which would not si-etn jitlractive to us, 
iiiul lit? dof’S nnE appear to stulfer from lack of the 
xarird fare to whit h vic are accustomed. 

From tbe sea, I he Eskimo otitaitis si-ah svalnis, 
nuirtvbal, artd l>tduE*a, tlic last a memljer of the 
didphin family ^vhieli siimetimes atEiiius n Icnpfh 
of 10 fiX'l^ Tliese am'rnals supply not only meat 
and blnhlier hot skins for some tjf the clothm|!; ns 
\^ell. Land hnnting fniriisbus carihoii. Arctic 
hsires, an occ‘asinnat musk ok, and birds, v^ hich 
ptoeide part of the food and, ihe last, stHne of 
the clothing, fnr tniLlcriV=ear i^i iTiade from laird- 
skins with the featfuTf w^orn inskle. In open sea 
hunliiig. the knivak^ a xsMtrrtighl Kinoc- made of 


stretchiHi over iin Interior fnime, is u^ed. 
in the deck there Is an opening into whseh the 
paddlcr is lashed by a u ^iterlighl pint so that he 
is able to lide the stormiest seas without danger 
and to right himsc^lf without shippiiig water it 
capsized, Hiis fs tbe most fiazartknjs type oi 
hnniiog, yet in this frail craft, opt-rattxl l>y a 
doiible-bladed paildle, the Eskimo hunts walrus 
and other sea animals, v^hieli supply fiaKl and 
mjilcrmls for lus cloihing and tents, during tlic 
sommer mnoths. 

C/fithiug find Uien^k of fhe Palor 
Clothing must he wnnn in this cold nrgiotJ and, 
since I here are no plants w hich can lie iiSetl, it 
is made of skins, E^’en the needles and tlsreud 
used Jin‘ siipplEcd by aTiiinjil!!, lot the ucedle^i are 
of bone and aoiETiaj sinciv fs used for thread, ft 
makes wry goort thread, too, si net;' it swells when 
wet+ Hlling the linles made by the needle and 
I fills keeping out water, bigbly important sn tins 
land of sno\e and hxv All skins are prepiird ior 
use by scraping nml chewing, for there are no 
fanning materijils in CrcNriiljind. This A’i'ork, done 
by tfie ^vnmen. h verj' hand on the lei*Eh, which 
£ire generally w^om doAvn lo the gums by the ago 





Fic. T^v^ hulldln^ a or Q^fl5itnK^tt'd af hlrK-ks (fF hjfd pavked snnw* 

fr nuiki’fi II TuXht*t i.'cm»fi:trlahW imipjrjrj' sheih*r, {mi it woiili! h' hut pMH'ly aLl^ipIcil Ut ptfruuiK'iit 
tk»n, tPlfcwlo by Duusild IV Sbn’MiUnnt GiurtL^Jiy td the Aiufrkitii Must?ufn of Natimd Hisloiy*) 



Fic. 26^. \^n‘irri llie has inelted or dhftcti away, t3 kt* hiviiiik is tiRt^d for tnii't‘l anil biiTitffnj whenci'M 
thi* weathuf p-rtiiiE;i. Kitle ln>u' t!w n.idiili-r Ei \as\ivil intn tbu dock and tW dfioblo-hli^docl piddk 

osimI Eo pTopd the kayak tfirnugh tlie water* (Fliutu hy Donsjld B, MLiii^fdliiii, Caiiirti^y of Uiu Aitii^ean 
MustjJin ol N'alural Hlslory.) 
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ijf thirty^ There aie no th.’inj|;e5 of stylo in Eskinnij 
Lnd nnd tK»th tnen and v^'omell dress iii\ie1t alike* 
fill with a ^iew to comfort ftiic! utility rather than 
apptaniiice. 

The hunters weapons are Iftwisc made from 
anima! precincts* The bow is fushionod by splto 
Jng picws of bone with sinew; snares for catching 
birds imd other small game ore also of sinew. 
Even the wliip for driving the dogs^ tlic beasts 
of burden of the Eskimo* has a litsh of sealskin* 
uiid the sled used for transporliiig the hunter and 
his fe'iV pisscssiuns frcjiii place to place is made 
of bone and ivniy, fastened by thongs. 

Before contact \dth white men, every vininl of 
the P<]lLir Eskimo-food, shelter, fuel, clothing* 
umi utensils—w-as satisfied from the home area, 
plus material washed up on its shores; but* with 
the pzirtial breaking dossil of the barrier of isohi- 
tion, chimge is oecumng. The gun h;is today iu 
con^jidurable part replaced the liow and arrow 
for hunting; steci needJes* tlu^so of bone; mid 
sit'd strips, the ivnery runners of tlie sledges^ 
Drs|iite tlnesc muior changes* Iws twer, the Polar 
Eskinto still depends almost entirely on tlio homo 
are?i for food, clothliig, shelter, and fuel. He still 
leads an esSyntiLilly self-sufiident csisUmcc+ ia- 
deiv-ndenl of the rcs^mrecs of distant lands. Just 
emerging from the Stone Age, he is still a migra¬ 
tory hunter. 

Other Somodic Ifunting^ Fopuhtioui^ of the 
ffi^h Latitudes. The Arctic shores of the Ni/rthcm 
Hemisphere also support nomadic Imnliiig pipu- 
lalions otlwr than the Eskimo. In iiEirihcm 
Euriisia, fur exiiuiplcp muny of the Ostiaks and 
some of the Satnoyedes of the Dnver Ob depend 
on the uninud life of land and water for supjjisrL 
In the high latitudes of ihe Simthem Hemisphere, 
ho\\ evrr*sucli pnpulations arc few and their nuJii- 
Ikts are limited. In Antart'ticn, the ice not only 
covers the Lind almtwt completely, hut it even 
ovc^flo^^'s to form a flnating fringe of shelf ict* in 
many places, thus rendering pcrmarjcnt primitive 
hniiuLu oceiipalioii irLi|x>ssihle. Only hi Tierra del 
Fiiego arc cuvirmnmcnial lapuditioas ewm iiHKlcf- 
alely s;itis factory. There, the Onas of the mjiin 
Ldand depeikd on Lnrd hunting, priniipally of 
I he giianacti; the Yahgans of the south, and the 
Ahikzdufs of the west* on the life of Imlh sea and 
land. All lliree of these groups use the Iwuv and 
arrow notl, like ihe Iv^kimo^ all zirc just emerging 
frocn the Stone Age. In oimmoti with most other 
priinitivu [jopiilaiioiis* their niimlTors arc dc- 


tircashlg; nf tiie origiTial estimated in^Oflfl, prob¬ 
ably feiver than UkHI rcmaiti today. Advanced 
pcspuLitions, it is true, may endeavor to pri‘iivrve 
their oum linfi** hut S4=:1doni if ever the primitive 
pupulutioii groups With wdiich they come in con- 
tacL 

Nomadic Himting Fopututiom of Drtj Areas 
In many of the drier* as well as tlie ctjldcr pitris 
of the earths surface* opportunity is too limited 
to tempt prctrmplion by more advanced pipuLi- 
tionsp Therefore the alHirighoil inhabitants still 
retain rckdivclv undisturljed pfjssessiuii, many 
of their former diaraclcrisllcs, and mtist uf their 
earlier Ways of obtaining a living. Tlic Kalahari 
Desert of southern Africa Is such an area* still 
iiccnpicd in its drier central part by a deba^-d* 
numadje ptMiplc, llu? Busluncu* w^hose life will 
lie dt'seribed to Jlliistriite llial of u nomadic hunt¬ 
ing ptjpEilatioti of dry areas. 

Tlie Homeland of the Kahiidd Bicdtineu- Tlio 
KLklabari Desert, lisc name of which is of Bechu- 
ana origin and means "feiU pans,” is usuLilly con¬ 
sidered to include abi>i]t I4Q,0ft0 st|iuiro mib'S, 
EssentiLklly the p«djtic-.J sulxLivision known os the 
^'Bechuxiiialiind Prcjtecnirale.” Widnn ibis ;irca, 
apprc^simatcly |0*0(M) Kalahari Bushmen, disided 
into many small clans of a fdv fiunilies each* 
T,mg€ frrim the miirshcs of the Okavango River 
and Liike Ngaini scaithcaslcrly to the Limpiipo 
and* se>u Mi westerly* to the Nosoh, with the 
grciitcst amcenlratiun in the iK^ttcr Wiilercd norths 
liLirchTing iIk' marshes nf I lie rivers and depn-s- 
slniis. Fopnkitinn, hcwvcvcr, is cverv'where sparse, 
ftpr it fequii'es much land to support a few^ in- 
habitunfs in tbis dty region. 

Tlie surface of tlic Kalahari is generally tnidu- 
Taling and covered to smne dcplh by soil* ofleu 
white or red in cnlor^ though hiicrmpled m 
places by rocky riilgcs and isolated kopjes ot 
small hilUx-ks;, Part of the Tegton is a waste of 
drifting sand, with dunes rising from to IDO 
feet aiMJVc the Hat intervening areas^ which range 
from 130 tu 450 h-ct in widlh* Jtl other places 
where sials are sandy, they are anchoned hy a 
scanty groivih ol grznojy vegclaiiotL, Souic of 
ihc.w^ dune sand Ifclts, which attain a length i^pf 
as much Jis ltX> miles and a width of from ^0 to 
50 miles, make travel kically vciy' diiScult * 

TcrajK-rLiliircsarciTiodirratc to high throughout 
tlie ye.ir* January averages ranging hom S5^ to 
00° F.; those of midwimer ore about 6tl’’ F* 
Dally range is great at all times of tile year, for 
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BAKWENA 


MADE HASStHA 


GOKWE 


lahc HC^J 


SOUTH 


MAH.URA ' 
iJATTSEREHVyE 


HItCHWAftE ] 


BAMANGWATQ 


MAHUBA 


PALApyj 


HlECHWARE 


THE KALAHARI 


I KjgfHG 




AIKWE 


aRlii^V/AAL 

I X ^ 


NAMES or BUSHMEN TRIBES UNDERLINED. ftUNG 
LAROE PANS O SMALL PANS ic TRAILS--^ 

=M^ ^ J log£ga ^ 


Fkl Tile K^liiJi.in' Mk? Ili^lll^^ df 11U' IliiJtlHiu'n. {Xjinws Uiid luf.iitJiij:i of the trllH-S llflPT 

S S. DdniiJliA 


iUia is a clLsi^rt Rire^ir In the hei^t nf :i sntntRi-r 
tlTy^ tlii^ rhennometer niav register as hi^h iis 
114* l\ in the sihiKlt?; nt night, tlie tt^nipoTniture 
may fall tii 5<t“ fir d%cfi Inwer during the 
%^irkter. Further, rains an? ofttn accionipaiiied hy 
iiiidtieu drups uf ft.'irtpttrdtittd uf as trttivh ns 4tl 
TlitTc am uiily two seitsuus: a lung siiin- 
mdr and a shirrt ^eiTitdr. Hmit £5 cniel tti the 
tmiicr; ctikl ofleTi gfi-at dnf^timkjrt diir» 

ing wintw iiighEji. 

RaiuLli is light, thuugli the Kaliihari, ihq 
%nithi^nk Sahara^" is iirit sn dry as its unrthttii 
LOunteriJart, th“ true SaihaiLL NVar Lake Xgarni^ 


tm ils rinrtliern niiugiii, ... rainf.ill in aalk?^ 

I-"! iTit-lii.-s; in the sunth^ neiir the Mulupj HEver, 
the cluLiine] nf which seddum tarries water, pre- 
Lipitutiivn ilrcsps tn H inched ur less, vt-ry liltle hir 
this warm area. Firrther., there Is great variabtiity 
in tlie Lirnuimt rc^rcived frum yeiir to year, TSjc 
weather is most dbiigreeabie U^forc the niins, 
At that tiine, then? has Ix-eu i\o mensiiriiblo pre¬ 
cipitation for perlkiips 10 months nr mt>rc; the 
winds. eiirmTiimly strong and rhist-laden dnriiig 
the hrat of dh? daVN arc Ivit as if from a himace; 
everything h parched and dead. Day after day 
jt is the jHiine, When tin? rains WgiiL the last of 
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Fic;. 2fi4. A gri^up of Kiiluhari Biistimcn {ind tli-ylr fCuurtc^^ uf ihv Soiitli Afrlturt Huil- 

i,iiid l{HirEHniirSr) 


D^'Cvint^r nr \hc first nf Jusnajiry^ ih^y aro 
tcedingly violent ^:lo^vTip(>ll^s^ ns iniiclins 2 inciies 
ot welter ufluTi FnEling iri oaie lkinir+ By the end uf 
FehrnnrVi^ tlie niins ure over niid llip cxMintn^ is 
at it!j In-iik, hut lir.illh c^oiiiLEiEiiins are [timr. "'Fniis,'' 
tir ^linlluH^ drpressifiik?;, an* nuw full of wuU-r 
uinJ tinjst|iiitiH-s sure even'whi^rc. ^^aln^a. lilaels- 
w.iEvr fpver^ dysimEery . and mi Eerie fever lluiiria^h; 
pni'iiETinnia aiJ:d+ of Lde, iiilliieEiza ns well srre 
eoriiinoiu Ttir Kalaluirf not a liealtli reiiurt dtir> 
ing die wet Eeasoii;; at all times its cliinatc is 
trying to AvIiiEeSr 

With this nmniiiit nod distriloition of preclpi- 
tatioTi, ri^'iT Ivi^ds are dn' llironghnitl llieir li-nglh 
mml of dwr year; in Elietr lower portions, cholieil 
ivith drilt siiodt they o'aiy ne^ er eontaiii standing 
WLiti.’r- Ket'O ill tlie Inciter watered aixNis. they nte 
iinly a sneressinn of pnots and contain litElc or no 
niiLiiiog wiiEi-r. Evm'where, (herefs^fe* I wit little 
11 atiy nf ifie waiter of the rivers reaehes the sean 


The playas iw hitemiitteEit lakes nntl the pans 
mintaiii water, generally liraekisli, hir only a short 
time* during and after the rains; when tliey ar:j 
ihv, many erf their lnaU are eovert'd with inciiis- 
tEitifins of Siilt. Tlirnnglaail the Kalahari, winter 
supply is hiniEi-ih dilHenlt to secure in adequate 
iimiamt and sntisfneEnry ipiuliEy most of ihe year, 
mad oIElii inipisstble to locate at the* surfirce. 

l>nring the dry nioiiths cd winter, the soil is 
ufErii biire or Ehe solid rock is cxpaHtHl; dtiring 
and after the rains of summer, by mmlriest, Ehe 
groin id is generally earpeti-rl with vegetation, for 
ni.iny horhaetw>us ]3?ants spring up from Inlw'tOnS 
nwits at than time, ihiis nlforLlfiig a fiKKl supply 
for animal Is. In the smiEh, the sparse %\^etntion 
i% limited c-^Lsenliully to Biishmao ami meackiw 
grasses, 2 In 3 feet in hetgfit* w’oody growlhs 
In'ing almost entirely lacking. Rirttinr to Elte 
north, hfw^ evrr, tlirre are denst^ thickets of ncaciai 
aloitg the rivers and, in phicx^^ triN^s of some size. 
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Fit:. 2ft5. An ol^! HiislinHfcn ancl thild in front 
of a jfhflti'f biLilE i?f \v|lh sinothrr hi the 

inlrthir One of the tliilclnin i% nuked: the 

n brcwiielonl^ thv iJcl mjin c-livtlv^ Tnnrt" 
cfjniplrtfly anil nemcJMliS onmnHTnU ax WrlL 

tCcmrtWiy oF the S^nhb Afriiran Aiiikvnys jind Hiu-- 
ho«J5-) 

In general^ hnwcver* the ground is seldom cov- 
erefi iHilicSIy Ia" vejijeLittr.ni, nhil in mtist placics 
|i!lltiE ji^mvlh is sparse anti iiUvays; ol drought- 

rt^■%istJll;lt ty|X'^s. 

The KaKihari is a great guiiie cntitiiry, ivi^^ 
fiiilly hi (he Kgand n-giiiii a ml ibo Okiivaugci 
iiiLLTshes. iiniTiediately after the riiiiis wfnn Wiiter 
supply is aliiiiidaikt in the pans and (he ijuiekly 
inaturiim IterlJat-eisiLS gnnvEhs afford an ahnn- 
diiTiE food supply for graining arumills. Tf^e larger 
fieriavi>fons animals fniiinJ at this sea5»in fnehufe 
various sjx'oifsof no (elope soth as the ktHhjo and 
hleshok. the (>ry?€ or gi'irislw>k, and the gnu or 
wildelx^est; zehni; giialfui and nunieromi i^Ehers, 
all of svhfrh furnish hKal frvr tlie prmlalrirs^ lioEJs, 
hyeriiks. ^sild dogs, jaekalSp am! nmiiy mure. 


Smaller foims of animal life such as rah!>it?ip Tats> 
micc.\ and hats are likewise numenms at iliis 
seaMm^ and birds fret|uent the urea in enormous 
Uinnlii'rSr IxjeIi tlu^se siieh as tjuaiL grcaiset par- 
tridge, ducks, and geese^ and raptc^rial birds like 
eagles^ 1uiwts\ v-iiUtiri-^, ami hiizicards. Heptiliaii 
and insect life Js also abundant acid much in 
os'ideiice, \vhtte auts in particular txiing a gtirat 
plagiie, though one variety^ the ^Bushman s riec/' 
an aot with a long liotly and a black head, affords 
part of the food siipply of the native popiikilion. 
FtF^ a short time afEt^r the raios. Eherefore* it is a 
time of plenty hir the BiLdiinctu fifl" hi^^d h tint 
dilficolt to obtiiiii and water is easy' In secure. 
But tile il^t seasi>n is short and, wiEh its close, 
Water supply is limited^ the animals inigrale 
with drying up of the pasturage^ and esL^teiice in 
the Kalaluiri, c-vmi for (he Bushmiin who kuowS' 
lE; hc^^t, iHtcumcs difficult and preciirious, 

Thu SheUcTx 0 / thf. Bu.durirjJi, Siutro htr is a 
niigruEiKV hunter, efianging Im^atioii freipieiilly 
throiigfkuiit the year witliin fixed clan or tril>al 
liEiiitii tf> I olio w the gait ie w hich affortls most of 
the foml supply, tlie Bushman can iieltlier ao 
cumulate many possessioEii^ lo ndvantage rior dex-s 
he find it |iraeEieah1c to constnict a siilistantiah 
pi^nnaijent .shelter. For protection from the 
w-ealhnr, tluiefure, the HirshmaTi nses caves, ?ihah 
Iniv hnli'S, or a few liratiches stuck in the grtiuntk 
either ^vitlior within it skin ccjver. Clltrn 

hiF may pti( up oidy a scmicLrciiliir scrtu of 
brush, not more than 3 feet higli, with a lire in 
the Eipeniiig Eei raiiio the temperature and keep 
off aniFnals. With such prut^-ction hom the ele- 
menls, he sleeps, curh-tl itp like a dog, in a liule 
seoopi d out ill the grniiii(i with liis head tow ard 
the scTeeu, his feet towartl Ehe Rre, hi the Xgaiiii 
region, w here rei-ils are ahnndaEil iit dve inarshes, 
ho may use ret^d mats to huilil cTude huts nr as 
a prolection to wituhvarct in a natoral nxk jshcl- 
ler. During w*i-t wcatluT, lie is miserable, for he 
Jkis no adcf|uate p ml 1 el fun from tlie raiii, 

uriri Ufriwih of tht' /fiivhiJiFiri. CUilh- 
iiig Is scitity and m.itli- largely fmnn the skins 
of animals. During the heat of I fie day, (he mem 
%vcitr very tiElle, oflcri only a brt't:eh clout, a piece 
of skin (hreailed on a siiicw fir cord, passi-d be¬ 
tween the legs, and lied in front to a cjrd arnund 
the loiits, Tfic wvimen wear a piece of skin, liang- 
iiig from the vvaist to the kiitcs in front, and ^huo- 
tfmes one in the rear as wx-ll, Imth secured En a 
cord urfFund the \vaist_ When twx) arc wmnit they 
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form nimost a complete skirt. Heudsi ure never 
coii'ered. but skin or biuk sandals aic .sometimes, 
tlioiigh not genersilly, wm* lliose ctjmplele tin? 
daytime wearing apparel of ibe well-dressed 
Biishiiiun, svJlieh is supplemented hy numerous 
onmments and, among the v^ omen, by tbe use of 
nati^'e ctismetira. At night, Avhen it is colder* a 
karo.ss or cape made by sewing scvwal skins to¬ 
gether is woni by both men and women. Both 
stiicor their bodies with "btielter,” a native oint¬ 
ment made Irom red or white clay, mixed svith 
fat. This colkxr'ls dust and, sini.'e never removed 
and bathing k ujikiJo%^'u^ it ei'CEitnaJly forms a 
solid crust vvhich is priiof against tlie mEJSt per¬ 
sistent and cMective of the insect pests, and n 
pU-Uectiun from the sun. Since aU Bnshmen are 
veiminiferous and the sun Ls x'cry hot in the 
Kalahari, this very^ ohviou^ “rind," th^nigh other¬ 
wise objectionable^ lias a practical v^altie+ 

Ilouiiehold uteTisiis are limited to the shells 
of o.strich eggs and a fe\v crude pots. The egg¬ 
shells are u^ed in hLilves iis the whole 

shells, drilled and plugged, for storing watcfi^ 
Priiclically all RkkI is eaten raw'p or, at most,, 
half eexTked hy broiling over an open firc^ Thi^Te- 
fofe few contuiners, other tliiui for water, are 
necv,ssar>v Fire is obtained by use of “fire sticks." 
The.se consist of a drill of Imrd itiopani or iw-aeia 
wfMid an<l a ptet'e of suft wood such m cninini- 
phura, tni w^hieh the drill Is naated hy hand until 
tile pjwdcrcd soft v%n<>d glows. Thefi dry' moss^ 
used SIS titider, is adtled fliid fainied liilo llarno 
hy blinving. With this prtKxduTLV a fire can be 
kindled in from 5 to 7 miiuitcjc ITmisi^keepiEig 
arrangi'mciits in the kind of the Bushman are 
thus very' simple; the principal pruhlem of llto 
w omen b the securing of uii adcc|iiatc supply of 
water. 

The W eapons and Itwals of the Ihishman include 
and arrow's^ knohkerrtes or tluowing sticks, 
knives, ass;ig:iii, fire sticks, and digging slicks. 
Tlic liiirdwtJCKl lw>%%% strung with sinew, arc from 
2S to 3 feet in length; arrow's are luatle of rniids, 
Wfjund to priocnt s^dittiug, fir i>f wofnl. Ttiey 
are lipped with stoni!, Iwujc, or, oct'osisiuiilly, 
iron* with a barb of ijuill. KTiobkerrius ur ditow" 
iiig .^tk'k?^, made from a bush with a large root, 
art! fifan 2 to 3 feet in Ictigth, wilh a heacl at 
one <?n(l as largo as a mans fist. Stone kni\es, 5 
inches in lengthy or o! Ikku', as nincli u.r 9 iiicjics 
long; and assagais or s^x^ars, 5 to G feet in length* 
ore sometimes used but not commonly. Hie kuob- 


kerry, h«- use at dislauct^s uf froTii 25 to 30 feet, 
and the bow and arrow, clfeclive at distances of 
not to exceed 250 fix>l, are the principal weapEms 
used in war and fur hunting game. To increase 
their effectiveness, iurows are dipped in a gummy 
poison of great xinilencCt compounded from 
prolxibly varLiihle but not definitely known lucal 
in^edieiits+ Large game is hunted with the Iww 
and arrow dr is caught in traps and pit falb; the 
kuohkerry or kibt is use<! luily for killing smaller 
iUiunEik and birds^ which are also sainetimes 
sitiu'e<L Digging sticks, used by the women for 
securing succulent tuberotis roots of desert plants 
to supplemclU ihi! tiiel of meat, consist of a 
3-foot shaft of hard wood Inserted tliroLigh a 
l]0]e drilled in the center of a round stone 4 or 
5 inches in diameter. The end of tlui shaft pro¬ 
trudes 6 to S inches beyond the stone, which is 
w'edged lightly in place aial designed to give 
weight and leverage in digging. 

Food Sappitj of the liiL\hmtvK Tfic Biushmau 
has no doiucstJc animah> sa%'e a few half-wdld 
dogs^ u.sed in hunting; he coltivutcs no gardens 
or fielLls. His dependence for a food supply 
rmiiiily on tlie tx-?^nlts of the cliase and some Bsh- 
ing, supple Euenled by roots, tubers, and olher 
wild plaiit growths, plus lumcy, wlurii obtain- 
able. Bnshrni-ti are fammis truckers aud hunters; 
their sight is cxtraordinLirily^ keen nnd, to theiii, 
the \"cldt i.'i an opesi Ixiokr Stalking of game hits 
fnten develojxxl almost to an art^ for only ihe 
siEC'Ctssful hunter nud those de|XMident on him 
survive* and* to be successfub close approach to 
the fpiarry is fx^xissury' wilh the crude and ki- 
effective w^'Lipons usfxL Sometimes game Is run 
down utid killed, cspceially if it has first bee a 
wOundcHd. Bushmen have Ixrcn kia}wn to foLlow 
a giraffe SiS much us 50 miles l>cfnr» securing 
tl^e ninmaL 

iTte Hushiuan is ;ui omnivorous^ voracious; 
and dirty feeder* He hsis Ixm^ii knfftvn to cut half 
a sheep at ouc sitting, liocoming toqiid after 
such an excess. All the Lirger imimals, as well as 
the SEiUillcr, irichidiug iusc^cls, contribute to his 
fare. .4iit5 and their eggs, tla- biitcr considered a 
great dtiieacv, and even lice from his owti person 
arc pLirt of Ins diet for* like rminy nihcr primitive 
people* the Buslnmin appears to prefer .'itnall para- 
.sites. Tkmt hxids, gathered by the xvomen and 
children* consiiit of berries, rmits, mid fruits, in- 
clndiiig the wild melon, tfn? tsmna, liieb supplies 
bi^th fcxid and drink, and thus makes travel a 
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Fsc, mpn, wnmni, and rFiLldron. Sw Fig, IS For a romparaMr group of mun, 

WOrML-Sl, iiud vhildri'Ti, .ill i li.hr.u'ttTizt^4l hy ifn*- kiiul* ernatlinlt'd Ltiinf \ jmd protulM'rHttl aOil*Rriii-in, 

but uISktwl'W' [nidk^^. Tfii> apj-^ri'nl plwskul di^omsic^- Is a tvsuk of diuln silfittiug biilfi iexd? 

ami ^tl! i4l!4o tiu- nf ibf WLimL-ti uiiJ cfilldreo ixt buEli tills view nad Fig+ IS. 

(CtKurti-ify tif ihu South Afrirau Hallways and IfaibiPujsJ 


pf>ssihiljly in many atcNi* whi ne it wtnihl olher- 
wLvr Eh.- impivsible. The BiishiULtri h in it pur- 
Mt-ular ulii-tliiT hi?^ FikhI if; frrsli ur piittlil and 
lie appiNirs hi MilFi'f lu? ill From such n 

dicL To Idrn, Inr example, e^gs ready to liuteh 
ute good A.^ tboiigh Fresh. Xo prov'tsiou is nuide 
for the lulnire: liitic,^ of plenty anc tiroes uF fesHst- 
tug; those of foruE siMreity are inurki^tl Ijy sihsti- 
:tenet: and tieur futiiine. I’he ilry si-:rson k tiros 
one ol great iirivutiiuj, tor iiiosi nF die gra/iiig 
aoirruLh mi gride In latUT pasturage, aiitl with 
them go tile euniivora. During die dry ,' 91 -LUjcro, 
therefore, with hwHit supply in.iilripiiili- and none 
hiiil hy+ the lifidy nf the HnsEim.in liecomes eiroiei- 
ated. h El-rally u Eiag of Ihuics. At ^ueh he 

in:iy even lie reduced to eating the ragged skins 
which elotbe Kim, uilh Elie Impt^ thiit they may 
allay his hunger. Tliest^ period.'^ tjf gorgitig of l}ir 
Hnshmaiu broken hy rnai^y and pro1nlLgt^<1 ones 
of lumger, lire irofnrevd by his low stage of dt^ 
v-flopment, which makes stnrage uf aninml food 
impjssihlc in this wi.imi climate. 


T/ic /bis/nrmn ottd the llie Bushman 

h a creature of flie dt-st-rt whieh is his hnme, 
>peciali/j.d to t'upo wiih iho enviromnent nf the 
iirL-ii where he lives. Sroall. For the arhdt malt- is 
foninronly lens than 5 h-et tall and tlic female 
less than 4 feel 6 inehi s In height, he cairit^ no 
surplus F.iL Often lie is altriiist eiroieiated. llmugh 
LtcEive and eapaiile of eiidurlug gn-.iE h.irdship 
and privalfon. ineluditig ^oing without food or 
water for long p-riiKls. for only llm^e capable of 
.sni li enduranw' snnive to reprrohit-i- iht ir kiuJ. 
TEie Tc.spfuisiliility of Iron ting, whieli supplies 
niti.sl Ilf the lood. falls nn thi,- metu on (he ^eomeii+ 
that of rrnihhing up rmds, gatfii-ring nllu r plauE 
pKirts, and securing a ,Tnpp]\ .if water. Kvtro cm 
the roureh. the hnsiEer is never liLirfleTird exot-pt 
Eiy his ^veapros, Elie fire sticks, and hh pipe, fur 
he miisE ^eateh for aiiil Eh* ri'aiK'^ t-ri pursue ganii^ 
Ihe wonsen nire Ehe IiciJlsLs uF liiirden+ carrvtng 
rhe few- family |rossessions, in aduiticlu tn haiiies' 
slung nc^^3ss their backs. 

Tlie scanty resource of the Kalahari preeludc 
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fhc possibility of a dense primitive pnptilutinn 
with a euiiiiidiTikblc degree of soei^Jil organiza- 
liun^ cooperation, except of a few uidividkmbt aiid 
ratnihes, lining tcrnp^srtkr)* only. Intcllectnal ad¬ 
vancement is slight though^ A^lthin hfs iminediato 
Geld of interest^ the is highly observTJint 

IInd pcissesses cfinsiderable shrevi dness. However, 
speciilLktion ubont a life ftfler death apparently 
lies {111 tsi^le of I hut field for+ though the BushmiLiii: 
Ixdieves La evil spirit.^, supenkatnnil interference 
itit man 5 life on earth, and pa^^ibly even diaily 
ill inline ft]lure life, he has no a^nCrete idea of Cod 
nor fias he formulated any definite picture of 
H*-aven or HelL In otlier respects as vveU* the 
tntelleehjal life is nn n very lo\i’ level, as with 
other priiiiiijve hunting popiil.itions, among 
the. stniggle fur a hare existence i-s too 
keen (oallpw much kisure fur speculations whidi 
do nfkt" luLve immediate praetieul rtstlUs, par- 
ticula riy ill the forrii of foexL The Australian 
hlacks» a Cdmparahle migralon' hunting ptipnla- 
tion of desert dwellers, lutve la^en tiiscussed in 
mine det[dl in Chapter Vh niid many others -sneh 
as the Tehuelcheans and Gennukens of Pata- 
gouia, all of smjill and decreasing numbers^ 
inhabit comparahle dry liieas. 

Nutrutilic iJiititing F^ipiilatiom of Tropicflf For- 
Primilive hunting popiilatioi^s not only 
maintaiu InoE holds in In ah polar and arid areas 
but in lo^v-latitiide rain forests as w^'ll, I1iiis» in 
!he dcEi.'te fure.sts of the llfopit's, piumadic hontiiig 
pupni.ilions are Ic^ fie foiindH even today, living 
essentially as did their tmcL^tors many centuries 


ago. These tropical forests extend ns a dfscori- 
tinuDinE iH'It, roughly paralleling the L-quator^ in 
South /Vmerica^ the islands o9 soiithnastem Asia, 
and in the Congo basin uf Africa. The Iasi of 
these three areiis is the home o| the African 
Negrillas, a pygr*w pfjpulntion, 

lliesc Afrlc^ui pygmies have l^een kiiowTi since 
the cLiys of Hrri>dotu 2 i, wfio tlescriljed th!?ni as 
nation of lilde men who wore gurmeiils made 
of palm leaves, and who bft their cities and lied 
to tile muTintains on the approach of the invsul- 
ers*** but despile this long |HTiikd of ac<|uamtance 
they still remain one of the less well kuoivn of 
the pU|ni1atioii grraips of the w'orkU v^ith the 
result tlnit it is sometimes dilBeult to separate 
truth from fiction in descriptions of tlioir ways 
of life. 

T/i£^ Ifamehnd of the Arhna^ the Africmi 
NvgriUo or Fy^mtj, Ttie African Pygmy is w'idely 
dispersed in scattered groups* which range over 
a wide zone of erjiiatorial Africa extending from 
Uganda to tln' G4ilMm, mostly lx^ti,veen 3" Norlh 
an<I 3® Smith of the equator, with the groups 
most nuiUicrnus in the Belgian Congo. Of them 
all* those of the Itim Pygmies, who iR'e hi the 
dertse forests of the eastern Belgian Congo 
brsrdering the Ituri Rivi^* ahont 1* 30' North 
latitude, 29'' E;ist longltxide, are the least 
affected by Ctnilact with other popnlations, in¬ 
cluding M'hiti.^. Tl^esc pygmy communities arc 
at home in no particnliLT iirea, for temporary' 
ahiindance of game largely determines regfanal 
dewability and loctitioin tliuugh preference is 
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Fic. \ of of tllr Ihiri Forest und thrir nHpItrr, ul tlu- A JTie*al of “wild ^pi^- 

4iL-ir JS c<3ol£iTi|[» in die piJl uVL-r itie [ipm fire in die fnrogrtJiiml. Thin pjl, a sqiuire %Mrcl of dark elodi, and 
die 4Liiii ajnrmvs ctiiii prise all tlieir iiiiilerlali {Cuurte-sv uE MarLhi JohtiKtti. ] 


sJiossTi Tar iirtM wKero they aru treated with 
cnrisidcrution by other trilics and aversion to 
those where sneh coasideratiQn laekitig^ This 
is despite the fact that the Pygmies are inde¬ 
pendent, coiiJtideriiig themselv^ under no obM- 
giitJon to other popiLlailaiLSi with wlnim rein- 
[jniis do not extend Ikt’oiiU friendship and possi¬ 
ble ttT:i>[>iirary alliance. Gollectively called the 
'^Aehita/^ ihp di IFereiit groups arc kiu^wn by 
mriuus nanies, itcconhiig to the language of the 
[M?<iple in whose territory^ (hey hup^x'n to estab- 
lish tempiriiry sett lea iltiL TIhis^ in the b;tsin of 
tho Liiisghths. they arc known m "Watwa”; in 
that of the W^alwnhs :i5 “Balia'"; in the districts 
of the central Congo, as “BatwTi"- elsewbere^ by 
other names. 

The homeUiud of the AfriKin Pygmy is one of 
rnoderate clevjition and slight relief^ h[T vl^^va- 
tion.s riingc nicKtlv l:>etwiN.'ti ItMK) lo 15tK) fi'et. 
Soils are I hick, hut like iho.w of rainy tropical 
areas cbnw here,, tiny are of low’ fertility and only 


tcmporitrily prixlncttve under cultivatioi]. The 
climate is^ cf|ualorial in chiiracter; tcmprratnres 
are imiformly high throiighont the year. Tiuis, 
though they almost never rise to So"^, ami hnl 
seldom as high as 90 ~ F., the lu^at is very trying, 
for the aimual range is less than 5 degrees and, 
ev-en at night. It fs not cooL Further^ humidity is 
continuously high. Tins U not cunwd entirely by 
the amcHint of precipitation, ’which xiortiuilly dties 
liot escL't.Hd 60 fnclii'S materia1ly\ and is in but 
few plafx’S as mucli as 70 inelu^ hut results fnim 
the fact that rainhdl is distrihut^.il tlirinighout llic 
year, so tliat it is excessively damp at all times. 
With a j'early total of appr^iximatcly 65 inehe^S^ 
for example, ralnfaJt commcinly exc(e?.ls ^.5 inches 
even in the driest month; during the height of 
t\w rainy season, it nniy \k as much as 10 indies* 
lliese climatic ciiinditions favnr growth of a 
demie^ tropical forest, chniracleriTJ-d by vatErd 
growths, with an e^inally diverw)' Fauna or animal 
pipiiLilioiii, "nicjte are the enviroTJiiicnlal ojndi- 
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PRIMITIVE HUNTERS AND FISHERMEN 


Viot^s of tht homelLknd of the African Nc^llo 
of the Congo Ba±iiih 

Shetti^r^ of the Ftj^iks. Hie frequent shifting 
of location by tlie Pyginit*s, nmclc ntCi^sfeiry by 
prim^uy i:ie{>endence on wild plant life, fishing, 
and the chase^ prevents eslatilishmcnt oF perma¬ 
nent villages aifcd niiikes construction of snl^stan- 
bal structures undt*sirahk% especially siiice they 
are renih-red itnikecessary by cantiniiously high 
tempemtures. TIm? shelter of the Pj'gmy b, there¬ 
fore, very crude, Ciinswting of a bechive’shsjped 
hut, alxnit 7 feet in ihametcr ajid 4 feet Idgh^ 
with Li small hole or opciiitig about IS feet liigh 
near its base, through which ho CfawU on all 
four&, lliese blits arc coiislriictecl of branehe^, 
each of which is stuck In the gniufid at b^ith 
ends so tlial it forms a semicircle, the mesh 
formed in this manner serving us a framework 
for a covering thatch of leaves. The average tem¬ 


porary village Is composiHl of from 10 to 12 of 
these huts* though f>cc;isiO]ia11y the nmnht-r may 
lit? as majiy as 30, 

Chthin^ and f'lfidpntrnf of the Pijgmies. 
Climate does not necessitate much clothing; in 
factp often none Is ^vonu At the most, it is limited 
to a 5 trip of bark cloth or skin around die loins 
for the men, or a Inmch of leaves, changed fre- 
f|ueiitly, among [he women. Even omaineats are 
few' in nnmlier. Tlln lints have scant furnisliingSi 
A n'CtaugulLLT bed of branches^ jjiippijrled a few' 
inches abo%'e the wi-t groimtl by foiir stakes, one 
at each nf its comers: a small niimljcf of cnide 
clav pots in wiiich spinach like growth anil ha- 
nanus may be cooked; and a fc^v gonrils eomplete 
the houschokl crpitpEncnl, Weapons used include 
I lie bow and arrow and a short, light spearp the 
former usetl even for hmiting the elephant^ winch 
is kiilcfd after being first hlirnSeth Ulaelher the 



Kic. 209. A (ypical Pl'gmy of die ftnri Forrfrr wriilj hJs how' and jino^vs, and liis shehrr iti ihe kick- 
ground. He wtniTfi no cbdiiEig except a tireivbvkiyt. IfungiiTg fnnu u t^ird arimiHl hk neck arc dii' wliE^tlt s 
used tn imilaEe hiid calls, and to enable him to keep iTacks of Itia fellows* wln-n hunting ta tliC fnrcsL 
(Cnuftesy nf MarLiii Johnsoinl 
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arrows utar. t]'p[>ed in pcnson Eipp.'dns to vury fn3m 
gruup to group, and pus^ihly Urmi tinie to liim? 
as well. StJutJi of the Congo, the* 0Lib.vji eiI leaait 
reported to use poisoit wJieu lutntlng llsc 
elepliiiiht^ 

I'Oixl bti^tphj of the Ftj^rnieJt. Tlie Fygtnies 
have no doinufstie anlnmals^ not even dogs, and 
llnjiy pnibaLiJy iie%"er Ull the soil, deptJidenc'e 
fMi-iiig ivhally on hiinthig, fishing, \iild hirest 
growtlw. and llio gardens of tlieir larger native 
neiglibori. They are expert In Enters ^ e;iplnring 
and killing even the Ijirgest animals sneh iis Lhe 
ek'pluint, :iihI gorging themstlvt-t to reptrtuai 
afk-r sni'h a kitL As an illiis.tr,i[jnn of their ah- 
normnt ap[>etiles, despite their ^nnill size* a 
Pygmy has lieeii known to eat m baiiatjus at a 
nteal, fjt^skdoit nllier io<ftL In adilitiE>n tn the l;irgei‘ 
animals, they iire parlial to wlnte ants, bee gnibs, 
Ltrviie <]f tieetles. aiid honey* They are like wise 
skillhil fislienncn, landiitg large fisl^ wilh no 
ec|mpiiient other tluin a cnid I Parted witJi a piece 
of meat, but uithoiit a hiKik. From the forest, 
they seenre Mild bivmsj, mii_slinioms, aEJi! otiser 
M ild plant lofhds, 't hey Eire fKuliciiLirly fond of 
l>^irianiis. obtained hy barter or plunder ty\ the 
gartlens ei( neighiHiring trilin-.s. In geia-rul. tlii;,- 
b:u-ler Js a one-sided M'ith the Prgmy 

dcs.'idiEjg that it ts desirable and fixing the pnki 3 
to lx* paiti, hir it ir]vnl%e5 no nuim ib.m appro- 
prhiEioii of the bLUiEioas and It-iiving in iW^ir place 
what is eoneeivvd to be tlieir value ni the funii 
of meat nr some other <£>mmndily, X'egetahles are 
siJinetimes eaten raw, .somelinitis ctx>ke 4 li meat is 
broiled ov4,r an open fire until it ts dry. Tho 
Pyginii-s an? net cleanly in tht-jr jKTWJiiaJ habits 
nor distTimiriatljig us to either Ehc t\|X' ik goi> 
dilitJti of their ftHHl, a diaraeliTistic Which tliey 
share with most: priniiti%-e piMples* 

The Ftjizmsj oiui His Forexi iCueiroma nL Tile 
African Negrillo is the smallest of Ehe pvgmies, 
his uvenige Iieight ln-ingonly atiout -114 wilh 
m^my adult imllvidiuils not muru iJnm 3 feet 
tall. Well prn|W>ltioili;<L eUS average Weight js 
Eilmin 7-5 pounds, with some adults %v^^ighillg us 
little as oO Despite his scnall si/ a: and 

weight, hr Is strong, fearless, nnd daring, but tie 
does not like water and can seldom swim* Jle ts 
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an adroit clbilxr, highly desirable In his forest 
envirE>Emienb grasjniig siiinll branches Inaweeii 
fns great and first totrsp Eu uid in hhj po^gress ut 
tile up^VT liM'els* 

JE is not snr]irising that the Pygmy ls; keefilv 
ohservant:^ for iJs tbniy fotnl siekE Ills security arc 
dependei^t on cxcellenE.'e ui siglit Eind, Inmiight 
jjiEo close and ctinstunl contact with the dangers 
of the bush as he is, his stifetv is enxitred only 
by constant vigiLinec. In liis forest home, Ehe 
P)'giny is shy, his Entroitness in flittiiig from tree 
to tree iioisetessly and without expisiiig hiEmivIf. 
making him iliffieutt to locLttc; in cuptivaty, he is 
fearless and defiLhiit. When he considers he has 
been treated unjustly, he is execcdingly \1ti- 
dietivu liut in general, liis coitlat^s with other 
native peoples Jirc friendly. In etiEiAtderL’ble piirt 
Ije^uu?a; of their ■ lesiro to av^old incurring liis ill 

Ills memorjf Is c.xcellerit; liis pfiM'crs of mimicn^ 
greulj and, by inany^ the PVginy is rated as 
naturally intelligenL However, his stitellectuii] 
life is liveil oj-i a rather loiv platie. He lii^ no 
. rogLird for time, no records or Et^iditiiius dl the 
past, no religion, lui lielief In a life after deuEh, 
blit a vague belief In devils. He bus no Lews and 
no herixlitary elnefs, utdLV'iduals udherfug to the 
successful liLintur iei the siiiidt village* Jhe life 
the Pygmy leads iTerinits lirtfe Tn the w^y of 
divenrtfjn^ hut he ciijoy's iltuicing, in wliich Ju? 
indulges at evt^ OfiportmuEy". Despite his 
adapLaEinn Eo the hirest ensiroTiment iti which 
Ilf lis't's, tilt* Pvginj' ijj dcstirtud tn cxtiiiftinii 
iifiluss prrJtecti;d, Inr 1 ,b Ciinnnt liop,; to mm; 
vfft'ttjvolv ^tnili ilku (.'uitiiitifiiij iiitroditCL’d 
by tlie iirfivnl of vi'hilf pnfiiiliitiuiis, 

Siioiliir priniitivu booting popoUtions nie 
kitimn for othw trrtpicul fon-st iin .is, some, like 
iJiose of Ibe interinr of NVw Guinea, being 
pypnies; ntbers are of more ne.trlv rinrinal si/e. 
All live csstiniiilly [Iki same lypi; nf noiniitlic 
Til III ling lilt; all !ire of staall iitnf rnosllv cIetT(.‘Lis- 
ing nuinlKTS; all teiul to disapj».ur J.impletelv 
wb-n iriorc advanetd populaiions t-iiwuaili on 
liioir hTTitnty, inirwinfing ciunlltkins Ml,irh 
siivages, jsrill in the Stniie Age of develop- 
mciit^ cannot meet effectively. ‘ 
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QUESTIONS A> 

T Jldw i^ovi inAii*if stage of dt'^t^lopifcL'itt ji Elect his 
L'fii^ELc oE a oF a livtiliJioiKl? 

lltiL<Hlratc hy cxiilnplefi^ 

2, Why ^id msiiO 6rst di'iieiLtl E3n i^^iEd Uft^ plaiiE Oikil 
aniiik.k], Fnr libc ^iippkrt^ and not iintil niiiclk IlLUT 
cngf^ge in the mim primitive ngriLLilture? 
Why Wifis siicli dvpcndt^Tice kin^aLisfactEijy ? 

Why dll prcr^t-rit iidgiahjiry’ himling, fiiiiing, and 
a^iculliiTjt popaliiliLkliS liawbut IfEkiall hklhienct 
iiEi world oiliiini? XiUJiAi stver-kl |XkpidalloEi groups 
(jf tliui ty|M? uifcd Slate \^'hertf iheV live. 

I. I^k^^ikte dke hiknieland nf tli^ Eskilntk. Lim-'uIc tllilE 
Ilf ihi^ Fcklor Kskimu, JX^i^L'nljo dku p]LV!di..d eii- 
vironnieikt of tike hoiimUnkd of the Fiilar Es^kimii. 

5. Dt^^riEje ihe various sln-lters oF tike PQl4kr Es- 
kinao. Vi-'haX sites art" thriven hn their lEK.-jtioii? 
^Vliy .lie teiats uitisfruii^ry during the stiininvr 
iTkEinlhs uf llacseliigtk liitfludes? W'iiv ^s tlic huuse 
nf STitm' used far tehajl^irary cX'vupLiUL'y OEllv? 

6. Upon whal dM-s Use P^aliir Eskimo dvpnld for 
Fimd? Fur his drinking water supply? Wlay is ihii 
sent rathirr ihjkn tiae hind the nkui'e inkpurlanl 
Inniting grruind? During \ 1 t 14 i si%vMkn of tlie yviir 
h imx'^E nf the hkinling drnie? k\1ky? 

7. Desi rdjf llie elntlung rkE llie hklar Eskimo. Ihnv 

has CotPtilCl wHli wEiiti.'S inedified llic life uF the 
Polar KskiiiK)? 

fi. Niuiie some migratnry luiiUtng popsifaitlims of 
iha lugli lutitildes of tlie Stnitliem FFeiiiisphere 
y,'lkose iLFe i^ ?ilEiitlar to that nf tlie Polar EskJjULi. 

D. Describe tlkchoiEn-laEkd oF ihe K.k].k3iuH Bnshmeii 
in rLetpfX't tu tslpHPgraphyK mjIIs, climaitr^ dratnage, 
vegotationp and aniiiaad UEo. I haw dn eonditiotis 
Vary w-itli the seaiuns? \\lky? Diifiiig what 
naoEkths would thu Munnier SoLiSun oE like! K^llii- 
hari occur? Why? 

10, OtfiCTibe the slielter^ of th-e Kalahari Bn-shnicii. 
why are more subi^tarLllal slrucluroS iiaipiraeii- 

SELEICTKD 

Hnrmwa, C.ipt. Cuy, The l^nd 0 / ihe P^gnairj, C, 
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'rhis chapter aEEords a siniple dt'scriplinn of the 
shidters* dress, weapoEks, ffwid^ hakKilsH eu-stiinis, piid 
p-rsona1 chariicteristks oF the INgniJes, and ihvir 
rc1u.lii>ik5 y^ith otiicr tribes. 

Dvirtiiun P^g’ioFr^ and of tJir KttJtth^rh 

SeoleV-^ieTTiiro and Company, Ltd., Lundkiu, 1025. 

.\n aeeuLint oF die hunting tribes oF the KEkLkhari,^ 
tSiLit niauLaa- of living, ln«hit$p cuadoni^i^ and be- 
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cublep despite llic tinsaiislactnry chajacti;? of 
tlkuse in use? 

IL Describe tike dudriiig woETi by the Kalahari 
BirslimerL. \Mkut |s: the ubjeetive ef the iise oF 
**bucher'^ ^\lkal are like priikeipd huu^srdiold 
utensils oF the KalahiirF Buslimen and fm ivhat 
each used? How dtxs tlic Bushman kindle a 
fire? 

12. ^Vlkut veeapoos does the Knlaltorl BiislinuiTk use 
fn tlkL" ehase arid in war? With sueh wenpooi^ 
why h it iket'essjory tluil be be an e.\pert stalker 
El lie is to kilF giiino? 

I3v Wlial sdfnrdji (he imd .'iupply of tlio KaJidrarl 
Bushincfk? \\^hy does its ad^vpiaiy ^ary' so 
greatly nt diEFcrent times? \Miy is no provision 
mikde Fur perk>ds oF Jorsd ienreity? 

t4. DeSerlL>e tike pFiVsIval appeoraliee of tlie Kala¬ 
hari BnshmLLn, and dixeruSs his iritelleetual devel¬ 
opment and characrerisiics^ 

15. Why are the too-cold, the tno-dry^ and the too- 
wet, or Jiea% ily FuresUtF tropical itgionsn Mill ihe 
hoEue of ikOimdFc hiukting (i^ipulatloikS? 

10. LiHi^te and dtiSL'fibe the ikuiikelaiid ol dje Afri¬ 
can l^giny. 

IT. Eh'Seribe the .slkeltiT and ejolliing nf ihe Afri'cLUl 
Pyginy. Lbt his hamseliuld caiuipniL'dkt and de-^ 
Xcribe Ikis si'oapons, 

IS. lX.'Setibe tike IimkI supply of the AFriean IN'gluy 
nnd St.itc EkmV It b ohtalncd. Why do the otlirf 
nativ e ^joptklatinrkS Skllauit to the enfnret^ Ijoj- 
ter Imposed Sjv the P^'gUlies? 

19p I>'iicrib!:i the pin'sfeal and iiitifleLtual tbarjir- 
ttrisSics nf the Africaii P)'gjruies. Wliy niiglit jokIi 
dianickTEstlcs Ite ejcpeeted in tlkelr furesl iti- 
vimnmenl? 

2Qd ^kliy are eiII tioinadic huntriig popiilatitais qf the 
presen t few in tiuinlK-r^? these nl^mb^’r 5 

geiiemtiy dc^'ieajiliig? 

REI^REXCES 

li-ef s. This bonk is CTkpionsly illu.stTatrtl and ot't'uin 
pjTiied by a mjkp. 

Sttns * Ceorge \V., Thr Native Races 0 / %Smjfh Afrira. 
^iu-uEi-fkLinnetiMzHrin niid CoinpaEiy* Ltd.* [xkiuliin; 
Tlie \taiinLllark CcnikpaikVV New York, 1905, Gliaps. 

ni-iv. 

A liislor)' of the inErusiuik pF the flnttcEktots aud 
BiJiitu iiiln the Fiutitiug gmumds oF the KalnhEirk 
Bushmen. 


Chapter Twentij-Nine 

THE GRASSLANDS AND GRAZINX: 
NOMADIC AND COMMERCIAL 


NotijadiC Pustorol Populatiom ajid Their Mi- 
grfttiotis, I^Qfiofldie piistoral [>u[?ulatluus me de~ 
peiuleHC an fliicki and ht^rds which are grazed on 
various typeii nf n'blivety native vcjjeta- 

iiim iijjd movA^l fTe(|iieiiti)\ with depletion of tlic 
paslnrage. Thiu hjth tlie riiiiiibcr and kinds of 
ludmals differ rrcim |j!at‘e to pla^p and the num- 
ber Jri any single men, fruiti stLNLStsn to seastm* 
with vunatiuii hi vvater and Uhk] ^^irppfv. In 
general, s!u«ep and goals are more jm^xirELLiilt 
v\'hi:re paslnragc is cattkr, rep]ai.x,'d otTu,- 

,-^inn^dly by olla-r animals ^idi as the yuli of tlm 
high plateaus of central Asia, w-here it is btHten 
Horses an^f doikkeys are also common, furnishing 
trLUis|iorLilinn mid some fcjod; hkewise c^nnels 
in lircjt, dry' arciis; and nmidecr in Elie Arctic. 
'riKuigh approMimnlely 10 jitT iTiit nf the earths 
land surface is iiilmbiEed by p^^sl[^^al nomads, 
who live in all the highest and lowt^st 

laEitildes, llieir present nnTnUrK are sihhiII and 
their relaEive importatier slight, for the areiis they 
occupy present only Uinited op^nprliinitv« 

Nomadic hi^fdcrs must move tin a animats 
frecpienlly, fnr pjistures arc |i(wjr at In-st and 
soon exhausted. Thus simie daily nr week I v shift 
c]f location is ntxrssiiTy and. wiEli the change td 
seasons:, inigralion for greater distance's, some- 
timis l>etu-een lou'bnd and highland. Ita north¬ 
ern Africa^ for example, on tlie riorEliM csteni 
iHirdej: of Ehi- Sah4LrLn I he nfimadie pasEnr.d trilies 
move Iniii the desert during the winter, when 
there is some rain aEitl scanty pastiit.ige, 3>nt 
retreat to the Atlas ^follnl.Ull5 witfi ifie coniixig 
of the hot, firy summer months, when wali-r be¬ 
comes scarce and lowland pastiires ptMir* SimiW 
migrations ocetir on the dewrt margin of tfie 
Sudatn the plateau of Iran, in AriLhia, and else¬ 
where, TIiongh there is iio individual or group 
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ownership of iLind in the tirdinarllv acccpt'tjd 
usage of the term, dicse migraEjons are within 
roughly li.\ed tribal limits^ established by Jong 
years of CTistom, 

The Maii rki! F&itses^sions ami Life of PaMoral 
\Offiiids. Pastoi'Ltl nomadtMn imposes restrict ions 
™ tile (jimutity ajid Vitriety of mLiterial possi-j- 
sions, which cannot bo lauiiHrous and niLtKl be 
chtainyd largely from nniinal products or by 
limiled barter. Kood, therefore, h mostly of ani- 
m4il origin: milk, cheese, and meat, and'posibly 
tea or some oEher l>e^xTage obui iTied hy extliiinge. 
Shnilarly, the erjuipinerLt, even tfic sh<?|ter, is 
made from hides, skins, or wooL Despite the lm- 
porEance of tfic animals as the source from w hich 
most of ihc TUJiicrial wants are suppllcth live¬ 
stock, in tJie absence of contratlcc] brecihng, 
tends in Iw of low grade, with some exceptions 
in tilt’ case of finrses and camels. 

A life of hardship and privatffm is ihe e^im- 
mon lot of the pastoral nDUtaii. Fourl w never 
overly [ilniiHtant and alway;) Unillefl m varkly; 
snincEiniesi foivd scarcity or even fainiiie ctmdi- 
lions imiy occur. Gfsaded by linngcr and neeci- 
idty, iheiie nomads hjrrntnly mided ihcir mure 
birtnnate neighbor to se cure what thi ir imme- 
dnilc ei^vimnmcnt drniccL fn stmic cases, Eliyy 
even overran and cmifjihTed c^terLsivo lowlatiths 
of gteater pminisc. sweeping over the plains of 
China, India, and westerEi Knrope from the grass- 
Jsiuds of cenirEtl Eurasia, ofEm uiilv to disapm-^r 
almost (Ximplelely wilh the passage of time 
tl^rough absorption by the mure ii.imerQiis in* 
ha bitants of these mcjrtr favor^^d mvm. Such great 
migrations, possibly set in motion by a JseHes of 
mmsualiy dry years, arc no Ioni;cir fsossilile, ihe 
pistoral nomads of the prescnl In-lng restrteted 
to guiduig, freighting, trade, and £>cJssibJu occ^. 
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HOMELAND OE THE RERGHtZ 


Fjc, 270. Tlw! KirgbiK ihfi lumii^Lind ai tlw Kirghiz, h a iimd pf tliversus topugrupliy and 

gifwit aicol ejftriit, cnibriLuin^ 75,950 sfjinirc niilci of territurj' ■which atipiJiffts a p4.i[iMtuiiun of nopniii- 
Tiii^ilf'ly l,500.<KMi pcraitsii^. iKmutetl frurti mrutLs for nkiiii%' yconi^ aikd :^iilil pkorly ^-niLd by itkil linrm 

noniiulic herding WAi locig llie only eitkikaniic aelivjty' of liii^rt:trn:e. Oi Iiile+ however^ Ikivhly ii'hz^liskni^^id 
cuIlctHvc farming ha^ snppbmlcd gra3:ing in wime parts ol this grassland area, though ftoc^ and hcids are 
idill driven to uioLiiiLalii poslurej dtiring the SLumiKrf^ In the pksL 


siDiial pillage of camvans to supplement the 
meager living they are able iQ secure from kicnl 
reMsurces, 

Tlit^ nmdc of life of pastoral norriixds, which 
for so long mude them n serious, continimig 
menace to sedenliuy populations of nclghlxirrng 
areas, no longer hohb siny tlT:mil+ This is l^ecnuse 
teehiiologiral advances not only enable oilier 
pajmliition groups to niet fc tht ir aggnes^iion suo 
«;'Ssfiilly, but evtm to assume the aggressive^ 
Therefore, although in llic past the jamiads 
harussi;d their more mimmins, less ^vTirlike neigh* 
b(>r5, they have, except in rare instances, heeti 
retreating h>r mikiiy ycLkC^; iMdore ihe advanc?e of 
coiomcreial graziug arid iliy^ fanning. Oftcii^, 
though not ahvays, this retreat has been nccrj[n* 
panied by a decrease m thek tuiin Ws. Both com¬ 


mercial grazing and agricuTturet howc^fcr, have 
already ptislK-d so far into the drier parts of the 
wcjrld, the latter possibly even too hkr in wnne 
locatities, that mosit oF vvhal rcmaiTis of the fonner 
domain of iFie j^istoral nomads will prohahly re- 
inoiri in ilieir [■josscssitiu, for it dex’s iM>t olFvr 
ripportimily which tempts populations with 
higla,*r sliituLtrcls of living. 

The Kirghiz* who live «n the high plateaus of 
central Astiv has^c, until rather recently, Fxetl 
entirely dependent on nomadie herding for sup- 
pewt, rnoviug llieir flix-kii and herds cousideniliitj 
distances with the changing seasons. Tliough 
partial removal of the former isolntiou has altered 
tlieir W'flvs of life to some extent, piLsltinkl no^ 
madism still [XTsists in the area w'here ihsy liw. 
Therefore tluspopLilaEiun grfiiip v^ itl be dc5Crilx'4 
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|£} illiisttale liavi' such r.amjiiEs li'^e iiud make theiV 

linik^. 

Thv lUtinrJmuI 0f fltc Kirghiz, LtkentliLT pnpu- 
kttSsm j^inips u feUilivcIv huv single of 

udvaiicio^L-rit, llw Kirghiz, who were funnerly 
LlejH^odeTit iL!rii4.Fst ctmipIcEcly mi MEini^idCcherdinig 
fur suppiirt. lijiig livc^tl ;i life oi LiKnparativc 
i^nLilioii, hir their liomebtitl h Imputed ii; the 
licbirt of the great htrid mitss of Asia, far froto the 
s<‘a, Tu its sLHith iire die great deserts of Sinkiaixg 
or Ciliinese TnrLerilan tmd the bleak plaleao of 
TilK."ti (o iEs east :nid we.s;[ arc oilier drv 
Only from the norlh is sipproueh ndalively cllsv; 
even there it is rather difTiculEr Siimniniled as 
their hornelaiid h by areas of limited nppiirtn- 
riily^ rriijsl of the coot acts of the Kirghiz in tlie 
past have heeit wiEh otlier pastor l 1 tioioads; 
Muiigols and I'lirkoiriaiis. Only cm the norlh have 
tlH'V Ihtl'ii in even Limilcsil looch ^vith tOLffe ad- 
vanetnl |>0[>Li1alion gnntps. It ^vas, m factn this 
LsolatifiJi ^vhich made it possible for ^^ieiEciral 
nomadism (o persisE bit t&o long in Ehc- lam I of 
the Kirghiz. older isolation |?$ di^anpAaringT 
however, and this hie; aloxidy nnxlLfiecl wavs tif 
hFe nialeriiilly* widi ndditional ehango a strong 
prnhahility, 

Tfie i[ipn[frapin' of the hind of the Kirghiz is 
varied in charactiT* The appareiitty Ixniodleifs 
plains of I hr north gi%ie vuy grad^iallv to low 
hills which inmciise in langlit to the son Eli as the 
northern I orders of tlic plateaus, of whirl i they 
form the diaw.'ttijd margin, are LippreNiched. 'Jlie 
.tnrfaw of Ebi*se plateaus lies al eUw'aEioos ciF 
from StXXi to 12.01^1 feel, and they are In'mined 
111 by lofty, snow'-covered mountains, Ehi' Tien 
Shan, fn w hich glaeiers iK-ad. All, plain, pl.iE^'an, 
and! the Iowit slojie.s of mouTiEain.s, alTord 
pLisfitragc for tlu- flcK’fcs and herds of the Kirirfiiz 
al stirnc sc^ison of the year. 

Water supply Is abvays a critical factor m the 
life of pastnral nomads. Tlierchare the rivers, 
characterized by great variibbility of flow, Eiiid the 
hiimrniij.s iTprinp of She mmintaiu Inirder, arc 
very' imporEant to the Kirghiz, \\1icn such scairci'S 
of supply in the drier Inwhinds are few io mim- 
her, occupation is haiidieapiied, dtiriog the sum- 
nuTt meothSp in fact, large streEelM^s of sueh low¬ 
lands are uninhabiEuble. Lakes. lioEh s;ilt and 
fresh, [day a less iTOjjrnrfant part fo Elie life of 
the Kirghiz than do the £pri;ng>$ and slnrams, 
except that, ^vhen tlry;, beds of shalhwv saline 
lakes may supply s-alt^ 


livery where far rrmti Elie ocean ami cut [>IF 
from naiLsturedKMring wtods hv lopogiLiphie 
bmnricTS as tlic area is, [iredpiEatjon is ligiit 
tlioiigli, fortunately, most of Elie SEiiiill ainonot 
falls ^luring [he siiiimik-r months. Even with this 
favoring coMditinn, t!ie lowlands arc so pxirly 
Watered ihat they afford im pjistur.ige in rnid- 
siiii]E]ier+ rrcrcipitalion inttvEtsc^ at greatiT clt-vn- 
lions, liowevcr, and the snowfall of llir highlands 
is MJ heasy Ehat Hocks ami lii'rdseannot l«! gruizcd 
during the Aviiiter montlis,, at which Einie of the 
year winds are generally stroEig and alw.iys hit- 
lerly cold. Tlic smmiiLTs of die hnviands are 
eep tally trying, for they are ver>' hot. These of the 
highlands, ihotigh,sometimes rathi r cixil and wet, 
are m^t generally disagreealdc for, thongli frost 
may occur e%'en in July, mLiny of the days arc 
bright and sunny^ 

llie eliazacler of the \T?gelLLttoji varies with 
elevalioTi, Tlie [daius are grassy .^irppcs, 

%viEh posiiihSy a few willows along.‘tEream courses* 
At cli-vat tons of approsimattly tWMMI fect^ how- 

evt'T* oiuifi^riins forest grrovlhs make an appk'ar- 
iuitx% as ^hmvn in Fig, 271* Al elt varimis of 

feet of niiirLv teEiipK-r.iEuri-s nre tmii li^w for ^^^^es 
and gr.eis ag.uTi pre<!i:JmiTaill's, to he in tiiiii 
SEiC t ceded by moSfX^s and licliens as I he snow 
line is approached. In gent rah therefore, the 
domain ot Ihc Kii'ghi;^ is gra.^tamh wiih unlv 
liTnired fore,sE gniwEh in a few- favored locali¬ 
ties* 

Enmomic Atthities; and of ihc 

Kki^hiz. Kiiue grazing, based on oppoiinniEv 
alForded by naEiiral gra.vs1;nidsv Ctmslitutes the 
ki.sis for siTpp<irl, I he Kirghiz, have llm Ls of 
sliLi p herds tif caltli-; ami licaslsof hnrflen ,siich 
:iS the iMjrstv yuk, and the Iwodmmpcd or tkic- 
triitn cainch the Like inrljcathig tlust (Jiis b a 
rLiEhi r dr)' region, Inusnnk-h a.s pii vEiirage k .waiihi- 
at liesl, tlifc'se animiik most U‘ moved ireipjeitlly* 
Duriog a given .^4 asnn* Ehis shift Eif liH'^ition h Eur 
.KfiF’hrt disEaiiixvs only. In suninicr, limvever, pas- 
Eures of the liiwlatids IxTOinc ptMir, hiil those id 
ihif platciina h.ive lost their .snow cfiver, the i^liss 
Is rapoKcd, and Sis i^o^^th is rapid. Therefore 
the aoimak itre then mns'ed fnsin Elxi driixlaip 
arnl fTOfFt pusEnre.^ id Ehc kHvlarids Eo Ehe plateaiijK 
a mtieh greater distarux'^ fur Elie ihtt^ or four 
imVlsiiromi r tiioiiiIif, As w inEer approaclies and 
ti nip niEurt s Imver, the Eiocks and herds are 
driven itito shelti red valleys, and finatly out no 
the plains iigaiti fur the mnnlhs oi midwinter. 
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Fin. 27 L In simimfr pAFiEiircs nf tli-p anil lfivvi.-r nimintoin whtTA' 

i'-nnilc-mins: gjiHiiilk:; fx:eiipv l-h(! tx'lliir partinTu^ af hilliiidre^ which Kirdpr the HiiEtet 

Hl^r^Kslaii id in the fikriri^mund. \Lilt« ihc uf bufclc^n liDrscs, iiiiJ du* twn-huJilpcd ui fiLULtciiiii 

Luid dit* Lit! I IT liw^itK'k. SiTE iiEso Flig. IG. {Ciiurti'ispV iif SiH'foto.J 


This typi? id si^asoikLil mii^r.vtioii is soineLimes 
ridi^ireil bi iis “iruriPihuti^aTiCv,'^ 

Such extensive mij^ratloiis iiL't't'ssihUc carehil 
nrganixiLt jnn. ftir tlur late of lljonjiitids nf ai^icnab^ 
the liLisis lor support, cnnimt Ik' left lo chanee, 
Ade(|LiiLte pm vision must uiiide tor ttu.- jonr- 
ticVn Hoiitus must Im; laid out; haUiug pbees most 
Iv deU-riHLiriedL a ^vnter sii(iply must Im? ii.ssnred 
lit em h rnTiip tdtoi iituI oilier j^eps i[iken to ensoi'i! 
srmrHitli fimetioniiig of the ninvemeiiE. 51111*0 the 
joiirtH'V euoool In? plaoueil ptt^eiscly \u nil de- 
Lkils^ hoL'iLusc oi seasou.Ll vaj^urles^ a eertaiJi 
Lirnoutil of let?Way is tii-et-SNjiry to [irovitli' for uo- 
tspi'eti'i! etkoluigei^eies. This may even make 
iK‘i^=!s,s4iry' some proi'i^ion agaitist an tiE]ex[ 5 ected 
shot luge of Fora;5e, as well [is ol water, 

BixMiise of I he geucrLdly sraiity pa«ltiragc, 
fincks ain:l hi'rds must l)c widely itispersiTl. nnt 
only during hut holh iM-fare and after the migra¬ 
tions. Thus it is .seldom that large gniupi cif 


pastoral tiomads Lissemble in a liinited area. In 
Biblieat liiars, ^'Ahrnliam und Lot pastured 
their herds at opposite sides of the iHwtKotiJ" 
Siknilarly, it is only at infreipient intervals* and 
then lor short periods of time, ihiil large uimil^ers 
of Kirghiz lu-rders foregalhiT in a limited urea* 

The Life ti/ the Kirghiz, Tfie life uF the Kirghiz 
herdtT is one of miicli mov'ement, corrsideodde 
harilship, and xvithoul mi>st of those iLspects 
whieh we c?otLsider de.siralde. Some of the men 
\\'ateh the slie^'p;^ odiers on hnrsehLiek care for 
die herds and hunt jtltay lUiimak and preihitors, 
svhieh lake a signlheaiit toll of tin- vitally im¬ 
port nut dumestie animals eaeh x^eur. Milking and 
all liiMtiiie work is dtsnc hy the women; the men 
assume only ihim" luiks itivolving eousiderahle 
e?terlu>n, hardship, or danger^ but with long 
periwLs Ix^lweeii tbi-m wtien little effort is re* 
qiiifrd. 

When in eamp, the Kirghiz erects a felt tenl^ 
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or yurt, ^viih cover In>ui ilio wool of Ill's 

s^liecp. First a circular laLtice ol will^svv, 12 to 
15 feet itt diameter, is; set up^ witli light |>otes 
converging from its top lo^varcl a circular ojicii- 
ing in ilic peak of the strucLnre, Over this frame* 
\^ork, a felt ctaver is strelche^l tightly to form a 
Wiirin, svatcr-tight exterior wliith keeps mil tthld 
and rain. The circular opening in the riiof ser^'es 
LIS an outlet for smoke. Wlien ninvtng, this tent 
csin disTnantlct:! In a hc>ur+ 'Ihi-n the hiltiiv, 
tent pik-SH and cover are lashed on the bbick of a 
camel other Iwi-ast of burden Jtjr move- 

ment to, and ereclion nt^ a new camp site near 
other pasturage* 

Since nmvement is hcrpicnt. household fur¬ 
nishings are simple and fe\^' in numlicr. There is 
no fiirnitiirc, rugs taking tim place of chairsn 
tables, and beds. Milk, butter:, “Tid cheesCi the 


food supply^ are kept in partly cured sheepskinj! 
rather than ii^ fragile carlhemvare containers. 
There are no stoves^ but only qp'n fire^ for which 
dried grass and dimg are useti as fueL One 
wooden bowl to hold sour inilk. srmp, or meat 
serves the whole family at mealtime^, and forkj 
ftjid s|>DQiw aro tiiineccssiiry, htr all dip into this 
ct^mmnn bowl with their fingers to secure tlic 
fi H>d, 

The diet of the Kirghiz h and without 

%^(uty: mostly sour milk, cheese, and nirat 
Vegetables are practically imktiuivn and even 
meat hi not eaten rcguktrl\\ for many animals 
are lost to prcdLitors and soiiHf must lie used for 
hartcr, wliich liinits the number available for 
f<Kjd^ if fltK-ks and herds are to l>e kept up in 
nninlicrs. Milk* ahvays used sour* is the staple 
kind Sometimes it is made Jti to butler and cheese, 



Fic. 1 , 2 . ktrgliJi: wmn™ miTt.n;? a yat, n„t only sfr^w aa a W.t of btifdm but tuprilps millc. 

lia r. and meat « Tvelt. In the kielc^nmnd is tl,c slitlU r or "vurt ". Hie (fdevi'iJk arc of fi tf slrrichcd aver 
a Iflitire of wilW, wl.kh shows at llic ^,«om of Hit, ^t^Krure; ihe do,ne.*hap.d oicf, ,i,nparted by a 
frumeworJi ol poles, lias a iitnlljr tiivi-r of tell. See also F(g, la. (Courtesy of Sexfoto.) 
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which may be hept for ]niig ppriiitL of time, 
Brcfid^ both fried and baked, and made from 
flnur ol stained by barter, h consiclered a gfeal: 
litjtiiry- 

Tbp Kirghiz also meet their clothing ncetli 
frtun their Stacks and IxTds^ lining wool and .skim 
for a variety of purposes. Both men and %'^'orrten 
u'ejfcT Warm, padd^-^l ganmniis and high boots at 
a1] seasons!. In additj-on« the men wear sheepskin 
caps, and Imth seises, sheepskin coats. Besides the 
w'earing appare! mode from animal nialerials^ the 
wximcii fashiEm headdresses of cotton cloth. ITie 
need for such items as cloth lends to some trade 
hy biirter^ hut sneh exchLiiige Is restrisied to a 
very fesv artielcs: ftour, elnlk guns* nmmuniHon, 
and a limited number of nthrrs. for the w'aiits 
of the migrator^' Kirghiz w hich cannot be sotis^ 
fled IfE^m local resmirccs are few^ in numt>er, 

TckIov^ htnvever, the older Isolation which fas- 
teacK.1 litoral nnmadiimi on the Kirghiz has di^ 
appeared in part. As a result of ihis^ nnd under 
governmental encouragement Tneclmni/ed agri¬ 
culture has already invaded the damoin of these 
pxstoral nomads and combines hstrvest grain 
ttops nn the staten^peraled farms or collectives^ 
hreated in areas where only Hocks and herds 


grazed a few years ago. Today p as well, indus¬ 
trial Lzation lias mado a small beginning ut sdinc 
of the niB centers and the ftTrmier illitcrtEcy of tlk5 
population is disappcariJig. Tlioiigh pastoral no¬ 
madism is bt^cofniiig relafivtdy less ini^iortunt 
amolig the Kirghiz, it has not disappeiued Ct>m- 
pletely, nor is it protwiblc that It wfll within the 
near futiirc, in v*i<'W of environmental conditions 
in this pLirt of the wE>rld. 

Pasiomt Somtidiim fii Ihc UnUed Btatesu 
Though there are no nomadic herders w'ho shift 
lliHr Ih'c.slock: fur great distances vi'iih the chang¬ 
ing seasons in the United States, the Diii^h, *'Tlie 
Pf.iQplc,” nr the Navajo Indians of onr Snulhwcsls 
move fnr more limited distaneo^ with their flocks 
and herds, which afford the major basis bir sup- 
pirt. Their liomeland, economic activities, and 
ways of bfe with thtTcfore. Ik? dvscTilkd to illiifS- 
trate th(>!yo of a semimigralor>' pastoral piipula- 
ticn. 

The Namfos: The People and Their Conntrtf. 
The Nava jots, more tlian 60.fXK) in numljer, tire 

not rmlv the most numerous of the fulhhUwHled 

•¥ 

Indian [x^pubtion g 3 miip.s, bill tfse srpi^irc 

miles of territory ihty otifiipv', alMPut 62 |xt cent 
in Arizona and the balance in Ne’iv ^te7iictlt 
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h'tr.. 274. Typtffll SQi-ftjo n.rge b^ind uf uml [-r,ah. :.nd L-iuf.t-vc4i.o1d bm- htrdcr. Under 

hiti-n.iVL. pacing, tlic Er:ivs ^'"cr Imv N«.. largely dc^teiywl and leplilLxil by ii.ate .i.^d ai.d Russian 
tCoiirtfci>y uf tliL“ L. S- -Soli Coku^n nl kiiL sitriitt.) 


ihe i.tk[iLiiiiJctit!! niea rcitiain- 

iiij' in liKli:in »L'tiip:itkni iti ilu? l^riittrcJ Suites. 

Tho N-'ivajfj country, dilTicnlt ot iicctrj?a^ tliws 
not tempt prec!n\|>Eiun by ^vliiti^s, Um It is jmt 
iTTjs^fl by riifl bikcis Line] by ipiily a b:\v roads* 
mnstly p^tr and miuiy nai]y iriiils, sa that mmt 
irnvc] miisl Ih.- on linrsTluick. Mnroovc:r+ deva- 
tion is KPiLdcliTable, in feu ptucos flKm dCKK> 
fi-ct; iient rally it is a mile or more, witU the 
ma^iiminn of 10,439 feet Tt-adied by Kavajer 
Motinliilii. Tlii Mf ulevatEnus are snlficiont to nffect 
chmatu npprrcEablyp Hms. ibniit^h the low^r 
areas are liat in sLiitsnler, m itb tnild A\inters, sum- 
users arc ci ksI and winters are cold t>n I he 
plalc'^iiss, viiiEli I hi? daily rufige of (empTatiirc 
gre-iiC everywhere at alt seasons. Buinfull is light, 
in fevv places as mEJoh as In nsehes; in ttse western 
part oF the area it im nftcin 5 inclH'iS or less* for 
this isoifcp of I lie driest parts of the LrinlcnJ Stutes, 

The Navnjn country is underlain by Hat-King 
or slightly tiliei! toeks, crut by canyons and siir- 
mp>tintec] by me?ias, Tlu^ffO afford the chariieter- 
istic features of the angnlat topography of this 
aritl te^gion of dry stream Jx^ds. aeeinnidatious 
of roitrsc alhisium, sand dunes, and wind'Cruded 


surfaces. Still in the youthful stage of dlSM?ction. 
it is a Lmd of striking colors and magnlffctuit 
5cenLiy^ but a p^ir land* because of the clEmate 
wludi Is re.s|iotijib]e for the land This may 

f-Kpl.iln in ti:u]5iderable p£irt why aii Indian pnpu- 
lutioij still remains in undisttirlxd possession* 
T}ic small amount of rainfull is refleetc d in the 
charactet oi the native vegetatioiL At the lower 
levels in the wijsK where precipitation is very 
light, there is a desc rt flora of cacti, yucen, arid 
tuft grasses; abenc SOflfl feet, sagdirimh, lidibit 
brush* and gri Mtsewood cowr ibe sith anrl JiIt diTie 
Hats and Iwirdcr tJie drainage channels. With in- 
trcMse nf elevation and rjiiurLilb jiinlpT ap[)earii; 
ai fcit; slightly higher, pifion; and alKjve 
Tnot) feel, yellow pine, mo5t rmpurlant m tU^ 
Ik tier waten-d caste m portion of Xavap Land. 
Laeli, sagchnish* and timber may not 
graaiig, but the stiind is far from solid/and 
j^aina grass fu the openings affords pasture after 
the raiiw, even in the deu-rl west, Furtbi r, tlx; 
jtiigebnish iiht> furnishes food for livesUKk- 
Mi-ratUm, vf ihe Nava|o migrinfons, 

racTpt n<^‘^ls^onaI movement h^r ^Krial reasons, 
□re enforced by a luc^tl oconomy imposed by 
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Fii^- Aljiuidyiiril ^vjnli T tfc»r hj.tiu‘vvi)rk Inuri wliuh ih.^ tiivi:rrtf -c ^rtll W't-n 

rciiioi-cik Arii^tJii^L. 

< Jivkil.iiit^Ll ■AHnli'f bo^in. I JinniiiiLilBio, Arr;^niyi^ wish C^tinih EliU}>i' iTk ttir 1i!a-k>^riiiiiH!. (Omrtifiy ri| 
lllu U. S. Sinl C.'4kii.>i.Tv.iiUni Si'fVk^r.) 


climcitic l^irgcly dajftribution 

of rLUiiEiLlL %vith tcmpcTaluri-* of ^x^incSarV' iin- 
pc>rtaoi i% 'HaoiBgli walcr supply Is uio^t important 
in c^jntnilling mit;ratioit, t^^-p£?c^a^y in tlrkr 
wt-sli-rji porlioii ot ibt* Xiivajo L'tmnlTy, sii pr.ie- 
litv?. niov 4 ?Tnt’Tits s»f thr pi iipl-j (af siny Incalily aru 
tompli^x Lind landed on a VLirk^Jy of cariM^it, Soino, 
for t^aitipliv may in'- to rivrr lla^s io mve ihe 
pLish 4 r*^% of tUv nii'SLijii:, 15 to radios a^vny, for 
v^jattT use; some an is CiisitT lo move 

tfiLUk to fiLiul ftJt-1; stil! cjifiors mjiV fas’ motivLitecL 
at least ait part, lay stK-ial loastaTas. Tlioso mira¬ 
tions v^ry from a fevL* to as mnoy as fW> mfics. 
Tlio more esti^n sivo are to pasta arcs in the monn- 
lajns and OH ttii- high pliiteans in snmma'r and 
hack to tho loulaods in winter.^ wbrte grviss. 


Fpringing lip after the snmmer rains, affotcls hxwl 
for the LinEmals. I^nrthtT. the highl.ititU iiro vihiI 
III SomiiH-r- tht^ lovvlLinds ninre pleLLsant to u inltr, 
as well 31 s gt'iiiTatly frci? fnatn stinvv ct>vtT. Tints 
ei'L’Ti till- more iETi|nirtjint of the inovritieiils. those 
InajTi summer to viinler pLLstures^ are related to 
more tliaii ooc fsieton naigratimis Lire 

iiTipartant iTi Navajo life since tht'V nffa'Ct the 
customs, thi* hraiising. the diet, and the niateriiil 
tiEilicatiorLS of progress. 

.VflOflp Houses, (ind Suj^ 

pfij^ TTie Novayis still cling to the ”haihrnhns*" or 
h[>g3ni5. w hich ;ixe gronptxl, I ant dn not ffarm 
\illages^ properly speaking, ^fhe tempratLity^ f;nm' 
im^r hogan is almost anything which will uHoril 
shelter, sometimes only a friime coverted wUli 
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himK Thfit of %vijiter, gi.'m>r4Uy iiJidc^r 

sKeUtTmg cliffs vX the base of a s^hich 

affords iilirltcr and ests)' Ip fuel and walLT^ 

is Ttioro :rLibstatiLi.if and permanent In kK^atiuD^ 
but v^arlablc in form and CijnstTiK'tifjrL Bofli liavc 
Boor^ of dirt. Those which are rouglilv txniical in 
sluipe have a supporting fraiiic of five |>ole!s with 
Fotk^J ends, whieli rnect at the peak of the 
shelter. This fTame^vo^k is inU'ni'Ov'cii A\ith juni¬ 
per or some substitute, ttjvered wUh bark lyr 
brush* and then with earth. Aiioiher tvpe^ made 
of logs laid in a circle and plastered \\\iU irnid, 
is domT'shaped* Still ittbers are rtx'iaTsgnliir log 
striicfurus with gable rf«jfsp and stmje have side¬ 


walls t)f sfotie, I'he e.\iiGt ivpc vanes with the site, 
llic nmuiint of tirniH'r available^ tht^ length of 
time tlic slmctnre is to lie t>ccnpied, iuid the 
w ealth of the Decupaiit. Therefore different tv-pes 
are ooniiiioi^ even in the s;une locality. The only 
charaderistie coirtmon to aU is the kication of 
dtfcOTs on the east stde^ tg greet the sun, the chief 
gild of tlie Xai ajiii 

The liDgati is not a good Indicator of the wn-alth 
of iti oeeupant, since fhe migralory life led is 
nc^t eonducive to elaiMjnite eLmstiuctiLUi, which 
is -srjll further discoiiraged by siifH^rstitioru for 
n ilentii in any lumsehold C'Uii.scs abandonment of 
the hiignn. Furnishings are mcLiger and limited to 



FiC. ±7ii. Top: \at a|n ctlldc and |v>,rr ranei% near DSnTialnitin, Ari/jmo 
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Fig. Tin* ;iKkiii.idic und i^TninTm-ial sriiving JJit? v,m\d. Hmmckrics ^is sliown iire only ap- 

provimalkon-i nnd highly gi’iu'rali/?^, mtKv it Lin^xiHsihlu In st'Ciire accnmle djtn fur iTirtiiy HEid^ 

t'vpn thaugli tllis Wpre'p<MiiihlL\ dc-lnil i'tniM lUkt bt- ufftntivtjly un iuili u z»ri 1 ijll 1114 *p. 


biiru neeessitifs, fur aL'CiiiniilLitiern of n^iiy jkM' 
^p$.^iDrES is impossible in thi^ limited cjtlnrters and 
^vith the migTiiiuty type of existence led. Water 
for both domes! 1 C use sitid for the animals h 
ticcured from springs which issue at tlic base of 
the mesbis. 

Drnsitij mid Ertfjj^mfc Activittvs. 
Though the popiilatiE^n density of the Navafu 
country U slightly less than two |>4 :?tsoils to the 
square mile, consi^lcritsg the pri'senl economic 
activities which serv^c as the basis fL>r support it 
is already overpopiilated. evidenced !jy the ni*ccs- 
sity for relief in 194T-4B, 1‘hr most impnrtant of 
these activities is graKing, under whiL-h use the 
range has Iwcn d<qilctetl and its carryang pEivi cr 
TCfluccd greatly by n inning too many he-id of live¬ 
stock. iu all. those niimber apprnximnlety 
sheep and goaLSp SU.UtJf) Cbittlc, and Iutt^cs* 

Far too many Ivsrscs 4ire owiiedr ins many as 390 
to hy single families fcifn estvpl as tliey 
afford transpnrtalinn and some meat, I hey are nf 
very little valne, yet one hnrsr ref|iifrcs as much 
forage as eight sheep, and as much water as nine, 
hi ddditiEin lo thi>se wfw^ dcpcEjd on E^bis^ng for 
support, others engage in ngricultnn^ on summer 
locations determined primarily liy the possibility 


of irrigation* Crops grown iiiehidis alfalfa, ctifflp 
squashy and potatoes. Still others engage in weav¬ 
ing. using local wool and nallV'C mineral and plant 
dves in prochiction of the well-known Navafo 
hbnkcts, die sale of which brings in importb^nt 
supplementary income. From these varinns 
sources, family incomes range from S300 to 
$2500 or more per ycar^ though there lire fevv 
hifnilics of gnesil w-ealth. Originally, die Navnjos 
were prinlilive hunting and seed-gathering no¬ 
mads vvliEj habitually rdded and looted the scltfcd 
tribes; not until after contact with the Spaniards 
did they acquire livestock; agriculture is of still 
more recent origin. Today, however, stippurtcd 
In' the rtctiv’ities of grazing, agrk^iltiirep and 
weavings tbtdiist done by the womE-n, the Navajns 
are imt ‘Vanishing Americans” but arc and will 
CEintfmic to E,\^ist as ari "Eiiitpost of Indian s.'ulture" 
in their desert environment for an lEidE-finlte 
period. 

Cradfi^,- Normdfc and CammerciaL Both no¬ 
mad tc herding and commercial gnizing are most 
fmjwrtbuil on ihe grawk-inds of plains and pla- 
tenus^ regions with relatively flat kiud siirfaccs,. 
hnt ihE'V differ from one another in the folknvHEig 
riinclEJimental particuljtrsi (1) the type of area 














































HOW man obtains his livelihood 


w litre each is carrii d nn^ (1) ihe priiclLt*-^ fol- 
luwL'd ill granting aiiiJ Ictxliiigi mid (:}) ihc 
obfeelives iilLaiikctl. 

Ntimiidic! grii/ang Is ctinfinc-e] ia <leserts mid 
tbeir tiiargins; tiiLas u here the Vegetation i nver is 
imt miitiinunii, pasturiLge is sciuity, o| pextr qiml- 
ity, snid e>:Liiisted under use. Thb neces¬ 
sitates mtiL'h mnvemeid of lloeks mid bertls* Ijoth 
tHily mal seLisuiiak and o niigraicin' type of life 
for ibe lierclrrs. By couirus^ oHiiinercial gra/Jnt;^ 
(lioiigEi noniially an occupiilfijii of regtosi!! uitli 
light iiricl nnirked seLtsotiiii liistributiuii of r.iinfulL 
15 nn iinpoilaiit eeonnmic aclivety only wiiero 
precipitation is solKcicnt lo support an essyntially 
continuons vegetation co^iurH and |K!nTiit perma¬ 
nent ocenption of <k'fin]Ee arc?t!>, with restfk-ted 
nan'cment of animals. Tfnis, whereas nomadic 
hcinEing is an Deciip.it inn of tliy desert and its 
limrgins, coiiniHTcial grav!iiig is commocjly one of 
are;is marginal Eo btdtcr \i'atered reghins devoti-d 
to agriciiliure, with its frontiers overlapping tliOM 
of nomadJe bertliTig on the Si'miarid and <!c 5 ert 
border, those: of ugrieiiltnn'on the wi-tEer margin, 
In ibe tropics, the overlap on tby ^^retter margin 
may be with areas in forest^ ’^ihere primitive, 
migrator)' ugriciilturc h the eoEnnurn praeLice; 
in intermediate l.itiiiule^ with ate^is in C'ontinio 
ons or essentially continuoiis culEiiatioii, inti r- 
nipted only by fidlou’ fielthi, octsi^iriEiLLl woEHlIots, 
farmsteads, sind other lean ires of the cnitnral 
landscape. 

The methods of nomailie iLertling and eoinmer" 
cial grazing aisfi differ. Tfie iionoiiflie herder de- 
p<?nds entirely on imtimil p.T5tiirugc% V\'itli its 
exbaitstioi], or wiEli seasonal shortage, be moi’e 5 
his flocks and herds, always over range he thies 
not nwj}. except as cust<aTi, established hv long 
use. may give him iiorninal claim to the laiicL In 
commi rtLi! grazing, on the cotifrary. tbrfy is no 
such contliiiiniis shift of pasturage nial animiils 
feed on a limited range, usually o^nted or leastxl 
and often fenciHl. To supplement the piisturage 
afforded by riaEitrnl growths, Kav, both wild and 
cultivjiicd. may ht^ cat an<3 stored, nr other crops 
may Ih? growTi, often viith irrigation, to afford 
diy season or winter fretl for the animals, CJftcn, 
iiidix:^!, alfalfa ^ir other fodd(?t. grown in near-by 
agriculturul areas* may purcliased and fed. 
Thus Efic ecmnomic acEiWties nE c^nnrni'rdal 
gra/.iiig and agricultural areax are often enrnpid- 
fnentaTy'r 

Though both noma<he herding nod enmmer- 


cial grazing sen y to supprirt popnljitinns, their 
objectives differ fundainyntally. The p.istnral 
nonkid grazes flocks and herds ^vitl; a view to 
attaining emintial .sc'lE-saffidency^ with nyver 
more tfiiin a small arnnunt of exchange of a 
limited surplu-v for tlie products of oilier areas. 
W'ith fruch a method of life, standards of hviiig 
arc never high, for only the Lire newssities are 
assured; sometimes existence is cveEs p'oearious^ 
Cities and to^viis which sen e hi^ needs arc lliere- 
fure small sitid few in nmnlser, since they serve 
oejIv small pipuLlions vvith limited wants. Finall 
surplus prtxfuctfoTi* and ihiis restricted snraos lV?r 
satisfyiug even the rniKst fntuLLmenta! needs. 
Commercial p-ujdng* on the otfier hand. invLilve^ 
spcclali 2 )t!(I prodnclton of animal proihicts in 
w^bicb the obfeetivy is priimurily the ac-emnulatjoii 
of a suqdiis to exchaitge fur a great variety of 
articles im^rtissible of prociireinynt in the area 
where the flocks and lierthi are grazi-cL CVammer- 
cial grazing, then, may ptTinit a Mgh statidard 
of living, fully equal to that made |>t)ssdi3e by 
tit her economic activi lies', Tlierefure cities whicii 
meet the needs of such pupiilattEins, though often 
widely 5[3aeed, may 1 k' of ticn ssiderably siz-e, 

7 ropif^jif and C^omuit'rvifd Clrazht^^. 

The laUler watered trojiEcal gr.mlinds are tvim- 
inuiily known as '^sus'aiinas." Siiwh areas arc inter- 
medlatt; in iDcaliun lielwctm regtcais uf dens<< 
tropical forest ;ii>d the dt'.siTls which Ixirtlcr their 
tlner matgiu^., They are eoiumunlv 3awd with 
fnrest+ wilh scattcfryd trees elsewhere* the imm- 
Ekt varying with the ainuunt of pr^xipitaljfin. All 
savannn grasslands have a inLirked scii^nal peri¬ 
odicity' of prmpitation. During the short, rainv 
siimiTier sciison, jirccipltiilion may lie v\>rv heavy, 
hnl iluriikg I he mucli dry Season it is 

aUvaws light. Of ten no rain falls for manv wTt-ks 
nt Ibis time of the year. Tiscse ary coodilions 
wldcb prmit the growth uE gras^ but do not 
favor thy devi-lopmeiu of forests, llnise which 
exist being drought resistant m character and 
c^mfined to the better wiiteryd loealitfcs. ELsy- 
w henjj, the trees ore seiittt'fand everywhere 
they IcEid to lose (Tqyir during the dry 

The grass of the SivaEitia is tall, often higher 
tliiin a inaEi*s hea^l and sometimes even reaehes 
tikc lower branthes of t|]e ^rOikTI tri-es, (See Fig 
2-f2.} Seltfum does it cover thy grouEid to form 
a sod; rather it gro\vs in clumps which do not 
unite to ffkrm a ctmtinuoiL-t cover ,\ftcr the rains. 


THE GRASSLANDS AND CRAZING 


thr new green shoots are paLhili!^^ tu aikimabr 
hut later in the the t^li rynk grtnvth Ihv' 

h;ird and tough and* when it dries out, 
even more poorly nclaplcd lot use as feed ft?r 
domestic □niJtiiiU^ 

In vieiiV of these charaeteristies of the native 
vegotatton, the pasturugu is rather poor except 
Jar n limited perind of time immedi.itcly after 
the rains. TIh-ii tlie cattle feed on the green 
shoots which appear as the ground dries ouL 
Even at tins time of the conditiotis are far 

from ideal, Jnr the Lultle must ItlivcI acft^ss Nvet 
atid eveii flooded areas to reach the pasture, 
which is ofteii fouled by aipuitic groNvths, Jnseet 
<Jis*-ase utnong both men and the aTiimals, 
labor shortages, dutauee from market, and itmde- 
qiiato tjansportatten facilities Jire aLo haiKlicaps. 
Nevertheless, cirmmereial gr^t^iiig of Cattle U im 
important eccnoratc activity in the Llaiios region 
of northeni S^nith Amcried, the Canipo>t region 
nf !fEiUt1iern Brazif the Sudan of nortlicni AfriL'a, 
Sind the Sitvanna gr;isslands of the soutliem part 
of tfie same continent- 

Sometimes the pasioml activities of tin; sai an- 
najs, thf]ijgh not definitely iifjmadic in character 
liki' tiinfH^ of tleserLs and tlieir instrgliis. ore organ¬ 
ized primiirily on a subsistence ratlier than a 
ciunmefckd Ihisis, paitici^darly among native 
populations of relatively low development. For 
eIlis rcnsoiu such activities of the tn>picnl grass* 
lauds are often of a tvpe transitional liebvcen 
that of the dcsi^rt n^argius and those of the lietter 
steppes or grasslands of higher aUitudes, This 
is the cmidiEion in mtich of tl>e savanna grassland 
of Ix^Eh Sm^th America and Afric^u 

t'se of the Savatwas of Souih Amrrica for 
CraiUi^. GniVifig nf caEiU- fs the thTmiiunit eco¬ 
nomic activity on the grasslands, mostly below 
loot) Feet hi ch'^^ibnn, which hordtT the Orinoco 
Hiver ELTid its tributaries. In this area of approxi¬ 
mately ltX),{KK) !sr|iuife n^iles lying to the vv^ist 
of the Giilana Higblands of iiorthem South 
Ehe lower hifit! L ivet or fliKHlt^d from 
April tc3 OcEoIht. during ami after the 30 to 35 
inches of summer rainfall, and grazing is re¬ 
stricted Eo c-vpo,'aK! humitax^ks so that pasturage 
h limiu^h 1 hiring the dry’ season, fmm Novetn- 
hcr to March inclusive, the grasses arc hard and 
dry aiul animals may die fmm lack of wnter. 
FiirllN'T, the catlle are siibfect to attack by insect 
pe-tls ,Tiul rlijieasc so that it h difRciilt to produce 
high-grade beef. Again, they must Ijc drivEm 100 
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to jlWJ mihis to market. Therefore they arrive in 
ptJor tamclihon mid must fje fed befEwe shipment 
or slaughter. Ako, lalwr is scarce and political 
e'fiiHlitiOTis arc lit]■fettled. Thus, though cattle are 
the chief source of wealth in the Lfimns region^ 
aud graziug is the principal economic activity of 
its spiuse population, v. hich seldom rises to ns 
inany as 10 and generally bilk to alnnat 2 ptrriwns 
to the square mile, surphis production is rela¬ 
tivity small and osport of live anin^Eil';, meat, 
ajjd liides is limited. Tlial the mdustn^ is lait 
prusperE>iis is iudicatcrl by the fact IhE^t there are 
only alxjiit half as many cattle grazed tiKlay ait 
there vi ere 75 years ago, and probably even fewer 
thiui during Ct>loiiial times. 

In the Cani[>os region, an area adjacent to the 
Upper Paraguay River and Inchulirig the Uirder- 
ing uplands of southern Coyaz and Matta Crosso 
in BrE^zilp conditions are similar to those of the 
Llanns region. During the raitiy inoiitlis of De¬ 
cember, JuniKirv', and Febniarv^ nearly 30 inches 
of water fall; durtng Jime^ Jnlyi nnd August, the 
tcitai preciptlalfun may \k- less lliari I iiiclx Since 
grazing is confined almost entirely to flat, low- 
Mng laruk, because their pnisimity tn risers 
ufTofds the possibility of whaler lrans[K>rtation, the 
pastures arc ciElier ven' wet or flth^ded during 
the nuns. Dnriug ihe dry season, tin; grass is dry 
and harsh and pasturELge becomes so pixtr it is 
often purposely fired to expose smaller succulent 
groulhs, to assure a fresh crop of green shEH^lS 
fur the e^ntle. Further, ticks and Hies harass the 
animaU and transmit disL^a.w. Herds are large but 
I he ipiality of the livestock is i)our, Iei attempts 
to improve it, zeliai or humped cattle have been 
iutr<Hluei.-d, but there are no fences so that con- 
tndled hreeding is difficult In additioTu the meat 
from the crossbreeds is |><ior. Hi?re, jis in the 
LUmos, the gracing industry snpplir?* ouly a 
relatively small siiqilns,^ much of which is mar¬ 
keted as jt^rkc^d or rlricd Ijccfr In spite of these: 
handicaps, the grazing of 5.000+00t) or mure head 
[>f catElc JiiToftLs the principal Ipllsjs ft w support of 
the limited pupukition of the area. 

Use of ihr Sovmnas of Afrkti for Crudng. 
In the Sud^m, to the north of the ef|iL!itor in 
Africap the savanna or tropical grassland repre¬ 
sents a zone of transition btiween the dense 
forests of the Congo basin and the desert vege¬ 
tation of the Sahara. TJiis cbiuge is not sudden 
hilt gmdnaL First, the gra.ss1and fs broken by 
riblKins of forest, where streams or ground W'aler 
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permit trec^ growth of some then rolling 

gTLissy plains, soattcred with trt'vs Lind iiilimipted 

by Dcca^itioai ridg<?s, octnjr^ and, findlyp tlits 
dicstirt, Lill at incMiurate ek-vatinns. In this area, 
cattle !jrc the prtricipjil support of u hirge frae- 
tioo of the dciis^ nLitive popTilation. But, lliongh 
the Fulani herdsmen of northerti Nigeria and 
those of other trifies depend on their herds, 
surplus priaUiction is limited, 

South of the e^piatorp in the Union of South 
Africa, surpluses are larger^ for the^re the grazing 
hidijshy' is In part carried on hy ^vhite p<ipula- 
tioiis, employing native labor. In the Great 
Karroop the Upper Xajrutj to its north, thrr Little 
Karroo to its saiitln and tn the High Veldt, 
w here predpltalion ranges from 5 to (S inches^ 
both CLittle and jilurt'p are gra?a'd, with caille 
most important in the High WldL EKCrpt there* 
Use sheep^ merinos, are raised for w ijol; in the 
High Veldt, for both meat imd wind; eailtc. for 
meat and dairy' priwluets. 

In the temiced foretand of the Cupc Province. 

In Natal, and tn tlie Basuto highlands,, where 
precipitations range fnjn'i 20 to 30 inehes, tlie 
ftiitive BLintia |>opii!atlcins depend on cattle and* 
to a lesser client, on sb>cp as their basis for 
support, ihmigh agricidtani] use of the land might 
seem passihlcp considering the amount of raiafalL 
Despite the large numlTer of cattle gra/JL^d, how-- 
ever* there lit He or no surplus prothiction. the 
only animal product which enlcfs into trLide in 
any im|iiorlatit c|nanCity Ijeiug wf^^il from the 
2,tK>O.OtKl shfc'cp of the BuTnito highlands. 

Among these Kaffir p^isEural p^ipulatiotis, 
dwellings are simple and ihr plan of tlie kraal 
or village reflects the inipTorlatit-e of livestock* 
Among the Ziilies^ of whom tiiere aro apprnsb 
mately fnhahithig vvelhiivatcrcd grassy 

pla Evans of 2(XMJ to 4EHX3 feel ck vation, whieh 
lie roughly betw ten 27" and 29" South liitilndo 
mid 31 mid 33 East longiturlcr for exiim-plcp 
llie kriials are dreutar enclosures, with a ring- 
si in ped fence or slcKk ctTiral at their centers. Tliis 
is snrTrnmdr(l by llie cnriiLal huts of the inhahi- 
huils, and llit:sv, in tiirii, hy an cnilcr eneUssnre 
iir Ijarrirade, 

In addition to grazing flocks and IwTtk, these 
populations practice liEiLiEed agrieultiire* racing 
lUCalh-s or maize* Kaffir corn or millet, yams, 
tohLicco, and Viirioas v^egetables. Milk, never used 
fresh, and mealies are I he staple frtfjds. Cattle ore 
lifccwiso the chief form of wealth as well as an 


HIS LIVELIHOOD 

iuLpirtant Wsis for support, prices being com¬ 
monly reckoned in cows. Tims the priw of a 
wife v^iries frE>rii lO to 20* and OCCHistoimlly to as 
many as tsO cows* iu the c.“ase of an outstanding 
UHe. 

The siedentLyy iiaEive populations of the savLin- 
lias, thnugli dependent primarily on grazing for 
support, with agriculEure of sccnmlar)' impor- 
titice^ produce hut little in the w'ay of surpluses 
fur e.vchange, and the same is true fur more 
advanced, soitieEimes w hitc p^’pulations of similar 
areas. Again, it cannot be ex[jettcd that pruduc- 
tion wall inerca^^ gre^^tly or th.it white ucvnpii- 
Hon of snch grassLuids v!,ill expand materially, 
at least in Africa, for the savannas of Ehat ciniti- 
nent already support dense native populations* 
Possibly the cUstanl future may witne^ss un in¬ 
crease in tile importafice of commercial grazing 
and the production of increased surphiscs by the 
saVLiniiiis of the Iroprcs, but if such pro%'es to be 
die case there IS little to indiaile its probabtliH 
today and tniich to encourage the belief that they 
will always remain Lit best oEily second-rate areas 
lor cummerciiil grazing, 

Sieppe Graiiliiiids and Their U.^e. Steppes 4 iTe 
grassy plains and low platemis of fnU>itiicdiate 
latitudes, or even of tlie margins of the tropics, 
but typically developed iu areas wiEh cold, dry 
winters, hut summers, and fis.iin 12 to 20 inches 
of piccipitatiou, the exact anionnt voryitig with 
latitude and the rate of evaporatiEm* Ou their 
birltcr w atered margins in the United Stati-s, they 
merge graduidly along a fluctULiting hue with tlie 
tall groiis prairies^ where rainfall eKcce«:hi 20 
ihE,ht^ Lind there Ls abundant soil muistiue at 
depths of 2 h^ct or mnre^ and a change iu the 
soil type. On their drier hordit.'rs evc-ryw^herc, 
they grade imperevptibly into seruidesert aud 
desert grasskiuds, this boundary Lkcwlse be¬ 
lli g variable and miirkcd by a cliange hi soil 
type. 

Oh the InrHer w^liTt d fisliTn miirpii nf the 
Great I'bms, ii tV]^itnl sli-pjw area in ||ti< t'niled 
Stutes, the short i;ruitia of the jjiirtli iiitd titu 
bn (laid gnijs of thy sfjiith (see Fig, 24-t) 

ay tf> lull i>liirstetn. iieetilo ji^riisses. unci the 
nntoerouic Houvring pLiiits of the poiirie (see 
1-ig. 24-1); on (lie drier uestern Ixirder, [oclunt|is 
of grass and ,vt-uttcr<‘d desert shrnlis such as Siige, 
tncsijiiite, creoMitv hush, aari yiiccas. (fiee Fig. 
245 >, The huundiuy lint to the east is roughly the 
lUOth incridiati; itj the west, the steppe grass^ 
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Fif:. 273. l{iin4Lli utkd ^ht^L'p near Cjil^ury^ A]brr[ci^ CcLn.-ida. Tlie Hig;1k pluin.i \i^p. huve nn eleiaCfnii 
sjf alxkkit a rainfall of 13 inches^ bitlcrlv enld wiiittirSH and ImiI sunimiti. Tfirse cniHliliejn^ art^ 

jtarKfaLUFn- f^l^ (Ise viappkrt tif ^liorf iFra-Vhcs Inil no( for a^kkilhinf^ except witli irrigalion, hence nitJst ui Uit 
tunc] uiiet] fciT gra^rLng. (Ci^eftejk^ nf ifie CjkitjJiiin Xatinckal H.kJlways.) 


tiinds e^ck-ntl and luio thy fcH)Ehil|% pf iho 
iPtaiTdLkiris and llit? deserts df tlie smith west. 

in these steppe grussLiiicLj, the relatively srnaU 
fuiUkLiikt Ilf pretipitutipy is ample to Support short 
grasses, some hard and some soft, %%ith ttinniy# 
shrubby gro^vilti and cacti domimuit hi the drier 
ari;t:pfH Not only is the rain tail limited, but the 
anionnt received in aiiy oiiO year is ^id^ject to 
great departure from the average so thul, where 
agneullnre is atlmipttjd, pyrieds of droughty 
somctiniis of severa] years duration, often wipe 
out all gams of the wetter yeant, wfieti rainfall Is 
jsufHciccit to permit prEKfuction of bumper crops. 
AttenipOi at diy^ fanning liEkvc* therefcjre^ l>L't*n 
generally iiEiremuinTatU'c, except Iti the mure 
favored [lortions nf the steppe grasslands. Be¬ 
cause of the limJtuUotis cHmale imposes, these 


grusslaikds shoyld in general be used for grazing, 
for, even tinder irrigation, agricnlliirc is often 
luiprofitahle. 

Under sucli use, tvltmXH arc gcntFrally satisfac¬ 
tory, except as oexTgrazing le\ics such a toO oik 
the native that they ary dcstnjyed in part 

and the carryhig power of the range is decreased 
to an extent tJiat pm fits disappear. When this oc¬ 
curs, both wind aiid ivaler cooperate to decrease 
still farther the value of tho pasturage, with 
initiation of erc^sion. To reestablish the griisses 
after their destniction by o^xvgtaidiig ;ujd erosion 
is dilBtTill in such dry areas w^here, even under 
the most favorable conditioELs, ^^’■getatioti must 
wage a cotitiiiuous and strumiotis fight for exist¬ 
ence* 

In these styppe arcai, the gracing indiisury 
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m-iy he I'iElier Hi^niLidic or wmjnercial in clw- 


uftiT, dcpL-idi-iht in con.HEdoralik piirt m tie 
stiige of nkiii-E.^lopii'ietit of tlic; pipuliillon, AmDEjg 
Icjij? advanced gruups it is often ntimadie, \v3lii 
inelf'SiiinciutKy the major objc^^live and utiindards 
of living Invji aiming moTi* advanced pcapLiladons, 
cominercial in type with the oLL|E.^tJve produetiDu 
of a iturplns lor cxcliange mid sELUidiirds of livijig 
high. Evi-r%^vhere* coinTnertiLil grazing today 
presses on tie of steppe grasshinds given 

over to nomadic herding, ^viEli tlic resiuU that 
the latter lias retreated to the less accttssible and 
dcsiraldo iircoSr hi eitfa-r I he Eiomadic or coin- 
jfiertuil grazing of steppe areas, both shet^p and 
ealtJe iiri: raised; sitvp hi the draT portioiis; 
cattle where the precipitLitioEi is lieavier and 
pasturage h better, 

TU Grazing of Sim p. The grawiig of sheep 

IS OEie of iho more iniportani as wlII as oEie of 
the oJdest oJ mans uses of the laiuL Snp|>cised 
to llave orighiated in llie dry platcELus of EuiLisLa, 
it has sprcitd inEo stiniliir areas in AnstraLisia, 
Africa, and boll AjiM-rEc^is, *^iith use of tlir huid 
enables effecEive employ men r of many and di¬ 
verse areas not valuable for Either purpoiMjs, 
particnlarly ihiw of the drier sh p|x^s, because 


sheep can feed on ven^ short grasses and poor 
pasturage; lleir fleece proEt^ts"them from cfddj 
aiEd they cm go wiEliEmt water for days or even 
Weeks if feeding on siiccnient fond. 

Crazing tjf slicip has always Ixx-ei an Indimtrv^ 
of the frontier, either tempcirary or pTEUaneiib 
giving way to more profitable uses of the land 
with the change in opportuEiity which acEXim- 
panics clcvclnpmt nt. This frontier cliaractej- nf 
sleep grazing results in part from the fact tiul 
sleep can lie rLiised vvherc nduT onimuls cannot 
subsist and in bceattse wiml, ncx^ to Ciitton 
the must ini[xirtant of our uatnral textile filxris, 
can be liaudJed at low cost and witlriut spoilage 
in traiEsit. The same is true for shcepsksus. Thiiai 
lie grazing of sheep to supply wool aEid skins 
is gcTiendly most important in tic tlriesE aiul 
most nuut:cssiblc Ejf tie areas ujicd lor raising 
slt't'p. Tic tlird protluct, nu'at, is, on the coii- 
tnirv'i^ secured from thE>5c'y areas where traEisporta- 
tioEi conditions are U'Eter. iTaij^ AiLstraha, nn juea 
tie size of contincEiEal L-oiled Stales, with 60 
per ceEil of its land surface lx st adapti^l to 
log slax'p, spetiiilizes in mertnus and w™l pro 
duel ion ill tie clrlEnr streas; where Ix-tter watered* 
in raisiJtg sheep fE.ir fiHitton. 



hii;* A Oiliffiniin wrilc nncli m tht* Sulinqj V-ilW nfuiMt “in ™'i 

an- pra/xtl on tlir Oiinl H;His;rj. in (hr hmlti-mnnil whirl'taini r -* I'i'Hl'i 

(Ukrn in July. rZj 




THE GRASSLANDS AND GRAZING 


On Diir ijwn svestom range, slieep were for¬ 
merly grazetl iri large Liaiidij of frOTn Ui 5<M]0 
on free and unfenced pasluragep under the care 
of Jierders, and often tii competition with 
Todayp with disapp.'araiite of tlie ternpirary 
frt jril:icr+ sc nine S0p<Jl<KP,(lt3n h tMii nro grni^.ii'd tm 
ou'iicd or 1r-n^^ land, Urilh a total capitiili/^Ltion 
wliit-h niity lie as high as $L4 p-r aiiiinaL Witli 
dkf}> praelitTj^ winter feeding is nect'?isar>% except 
in the south where tiie range is rL'liilkvly free 
fre^rn stiow thronghoiit the Vcrir. Even tlR^e, sup¬ 
plementary feeding may lie praetieed wdieii 
natural pastntage is iniidec finite, Tliis 
effective use for lot-al crops, growm under uri- 
gatiorn Dcrspitc fceiling, Itisses n^siiiting 
straviitg, eating [xiis^inmis plants on the over- 
graitt'd range, depredutions hy predatiiry^ animals, 
and ntLacks hy parasitesp average from 7 to It) 
per edit each yiwT* Many of the rauge sheep arc 
raised priiiuirily for mutton. These are ship^>ed 
east lii laetler watered arciis tu lie fed for thr 
TTiarket. The she^t^p prodnetSp w^ll■^L skirts, and 
nil at, are of great Imponanei' to >n.ni. pariicm 
liirly the wool, whicli is useil for mjildng cluthing, 
Llaiiki^ts. c;irprtsatid nther artieU'S. Jn the Lhdted 
States^ we do not produce our auirual rTef|uire- 
ci'tit of 5 pnnncLs pi:t ^'HT'WJti, htMiet;: ^ve must 
jni[ii;>rt large amounts fmrn ntluT parts of the 
worliS. I'ortunalely. wool is u sitbslance %'c hieh Is 
Ilf it fleslroyefl cornplctely lu hiil may lie re¬ 
claimed and usiifl several Hmcs. Therefr>re auniud 
prrHliiction rlocs not hove to crjnal consumptioTi. 
FnrtItiT, iinTEKtsciLl nse nf nesv RIhts. many of 
syTithetic oriciiip has caused a decrease in the 
dernariiE for ufjol^ lls the area de^viu^l to the pa^ 
turage iif woo] sheep and the produefion of wind 
has diminished. This .shrinkage nf the iirea de¬ 
voted to such mv H ofU’O <h'Sttahlc. frrr it indi¬ 
cates that man, despite his occNisinrnl anrl tiKi- 
freqiient lapses, doi^s make .some progress in 
elFi'Ctivc nsp of cn^ironmentii] oppnrUinity+ 

The Cri7=inn of Ctitth':. The grazing nf enltlc 
is an inipwtaiit indu.s^trsv not otiIv oti tin? iropical 
S^ivanuas where it ns im economic activity of 
many setf-.snfRcicilt native populations, iind of 
sfMiU' ini[)ortaiiCe as a source of snrphistMi, hut in 
arc^js nf steppe gra-^luntl as welL %vh4Tr com¬ 
mercial protluctiim dominates. Though iiVe do not 
knmv e^jactly where the grazing of Kittle origi¬ 
nal ed, we are K^rtaS ri I hat it had Els iH-ginnirigs 
in the l^ettcr watered grassl.irnls of Enrasia, 
poiislhly in soiithem AsiiL From this center it 


spread to niher parts of the Old World, perhaps 
as an accompaiiiment of the gfcal niovcincnts 
of population of earlier limes Lind, with discovery 
of the Aitiericas, to the New World. 

At I he present liniCp the most impurlant area^ 
devoted tn einnniercial calllf gra/.ing an^ the 
licHtiT Watered steppe grasslands, parHcularly 
tliose of the VW^steru Ih-iTiispliLTe. Much of the 
liettiT Watered Great Plains region of the United 
States, and iid|accnt areas across tlie Interna- 
tioiial BoiEnclarv in Cauad.i, for example, are in 
such use today. There, the cattle arc grazed dur¬ 
ing llie summer ou tcncei! range and fed duriiig 
the winter or when pasturage is poor, much of 
the luiy used for supplementary ficding InvEi^g 
grown under irrigation, eitln^r on the iTiilividnal 
ranclii^ or in adjatent irrigali.'d agricultural arKis, 
Grazed on the range, these Kiltie are ctimmonly 
shEpptMi c;ut for feeding hefoirt* slaughtering. 
Tims they S4*r\e as a mean.s for marketing agri¬ 
cultural pnwhtrls in tht=^ foml of rmished beef, 
w hen mc^at pric^es cuisiirc a profit. 

A sec-ond comnicreial grazing area oF some m- 
portiince in the United fitales is licrated in Central 
and southern CLLliforiiia. where a tMamhiiiation of 
light rainfall and a winter maximum nf pretipi- 
tution ^^El.‘ill^^■s grass ratliiTf than Ircc grow'th, and 
limit at ion of agrsciiUnrul nf thiT lacid. cxecfpt 
Under irrigLiLion. Here, winter pasturage. gE>i>d 
lk.‘cnnsi.? of win ter misoi and no snow coser on the 
krtv hills of the Coast Ranges, is suppEemenlcd 
Ely iiTigati>d pastures of alfalfa or some other 
f wider crop during I he summer. 

.4 somewhat similar grazing industry is found 
in tit her purt.^ of the wtarld with the same t)pe 
of climate. TIuls there are huge niimliersof sheep 
rai^a-d for wool In Spain, and Eillut Ntedit<,Tr’.ini.‘an 
Cf inn tries have Kimp:ir.dde grazing industries, 
hut priueip.illy thr r-iising nf shm^^ Lind goatn 
rather ihtm cattle. Reference tn tlit DM Testa¬ 
ment will show' that this intinstry' ha^ long llour- 
islii*tl arEVtiiii! iIjc cast end nt the MeditcrT,iTicaii, 
for in Ri]>liK;L! lirne.s the lichrrv\s ws-re kirgely a 
piestoral p<'tiipTcr lliis is iudiKited nut Endy hy I he 
accounts of (kicks, hercL, and piLstures, hut by 
the luitnerons figures ot ,spei;cli tn the Did Testa¬ 
ment which indicate tlic existence and impor¬ 
tance nf the pa-Storni pursuit^‘+ 

Gniziug of animals, so kmg important as iul 
economic activity of Tiian, has, wnlh the pii-S-sage 
of lime, di'fliiied tiiarkedly in relative ini[>ar- 
taJKx% today living restricted to iUose less prumis- 
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HOW man obtains his livelihood 


tng ureas where it has not Ik-vxi supplaTitud by 
niher mvTt pnoBlalsle actKiUes- Further 

shriiikiige nf ihe area [^rniuibly he 

ini'tiriJiitkrable, itothliig like that exiH-irietiDt'il in 
the [iList, I nr the temporary fronHer nf ugrieulture 


lias largely tlisuppearecl and nther activities cr.m 
nu loi^gcr challenge the cattle and shi-cp stiC' 
ee^J:sfij||y in etampetidots \tn the areas they use: 
In luet, grazing riiLiy wen recapture eertain areas 
now in gn\ii^ agricultnrnl use. 


gUESTlOXS A.\D EXERCISES 


1. Vptm whsLl tin pmihtEaa] nniiiaih dt-ptMid hir snp- 
port? Hn^l' liirgi^ are the iiUJi]lH.-r¥ ei' »ueh piipti* 
lut^ns? Are they incr<Tl!!ilig at Lkvrt'xving? Wtiat 
trwetirtn of the earih*s lurid snrfcire de they oi'- 
eiipy? I3 i\vlt 1U' ibeEr nil[^r:ition^ anti ii(a(e their 

2. Why are inarerial pa^sessions liniitcHl aiikinn; pas- 
lijnil nrmiasl^? ^Vl^y drd siwh pnpnhitiniu tor- 
tiii-rlv n^ld ila ir inofo fortnEkair netghbors? Piil 
such tEK'iinfJoTkn; i:vef usauiiw HTiikOS ptoport Inns? 
\Mky tkt they nn lotis'er cktcnr to jmy Einporhinl 
extent? 

S. Loeute [he honieLikid rnf tike Kiriillfsc. Umv does 
its lot'll I Enii fjjvur pastLiral noniadiMTi asi a wav 
of life? W’luit l-s the arra anti |Xipuhit[tkLk Eit the 
tCirghlT: S.S.R.^? 

•1. Dt'SLTilH^ tlu* El I'pf.igmphyI dniiiiage piittern, eli- 
miitf, anti natLH,r VugeUltkm of the InKmekiTkil nf 
tJio Kir^liiz. Iei wiult tio lliey favor n 

noinndJc- prslnml Iffe? 

5. Whal are thtt i|ikmi''sric uiiiniak of lhe Kirghiz? 
W'hlii fs li re Viik? For what Es ft used Hy I he 
Kir7?hi/? For whjt azt* (heir otliE-r domejitie aiiE- 
mat'i lised? is nirant hr **triin^homancc*’? 

Dt'Svrdie tlu- inij;rHitfiiTk nf Ehe Kiri^lib! from 
winler lo sriiTkim-f piiSliilL'S? U lliJs a \iniplc 
movcint'nl? ^V*liv? 

7. \Vhnt Eii-^ks do Ehr- Kirghiz miny perfrirtiT? Tfin 
women? ilow i& Hie Kirghiz ilkidliT or Vort cvin- 
sEfnelcd? Iltkxv is \t inLipted to Hm life the 
Kirghiz live? 

S. DeSerfhe like tnaEerial prr^'iW^ioiw, (he elothitig, 
and the hutd >k^pply ifF tliy Kirghiz. 

flii. To wjiiil eXEelll liLW V I mini [.'Tit e de’i ekppi-'cl ailKPtkg 
the KiriEhkz? is I Fie ruilnre fd ihe trade? 

10, wlijt ehaiiges u ft- elirring tn the itltler xvays oF 

life of the Kirghiz? Wkil has priHluLed thU 
l■hangk^? 


H. [>eseriW the hnioclinul of tijc Xavajos, their 
migratinn^, and tlieir habits of life, \vlmt et ci- 
ikikjisic ueLlvitier H*rve as the Itasis far thvir Msp- 
port? 

12. DestTiln' the lingiim and Ketthtnents of the 
Xavajus, What art! tlie caii-WS of iheir rnigta- 
liolu? 

13. QintiriiSt mutlndio iKTdtng and eomuierL'Iul graz¬ 
ing a.H io IcK-utiEsns xvhere tarriE^d tm, metliiHls fob 
lowt-d, imd objectives,. 

14. Whiit arc ilieir vegetidlhm. 

TiMiy h pcLSloruge poor tnuL-h of tilt? time? De- 
seribe the iem? of the iiimas of South Aiik.TitU. 
Of Afrits. 

13. WUm iue the handicap fmm which the gtnziog 
industry ^uffi^E^ m uivLnina a^ea^? Win n eom- 
nit'fviill pfodlivtioii of aiLinial prtKlueli Sniiill in 
such artoji? 

16. Wh.it is !k>teppe griL*iis]aTkd? \Vtk(*fc and under 
wlial clSlriatic contillkins dues it di’^ t-lop? Inin 
what ESiher urejLi dfJ* the iteppi.'s merge on eitlicT 
ruifgiti? 

li, Diwuss the grazing eiF sht'ep on sEcppe grass- 
Taiitis, \\ hy IS Hkli ulwnyi u frontier emfinniie 
ELftivily? 

IH. ]low Was the shee[>-gr:kzing inducin' idteri'd on 
oiir wi%Erni niuge within nxmt years? \Vlkat 
podiit-Es cpf this incliislry^ epgr^r iiiEn tradL? From 
what ly[>es of area clx»s etkJi of ihe produt t^ 
Cfinue? 

UK Why nre tl^e greul runimen kbil eaElTo-gfu?;iug 

aftnssti pije ratlik f lliai, savanna grasslands? Do- 
xtiIh! grazing pracnLi-s nn emr western range. 

20, Iftov lias the reTativo inipcutanca- of tile gTJizing 
iadustry altiTE'cl dnriisg the piCst 2iJn Vears? Will 
grazing t iuilinne to rHn-at Ixtnre the iidvaiK o 
of iigricullnre as it luks in Hie jKist and, if not, 
why? 
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chapter 

PHIMlTlVi: AtilUCULTUKE 


The of AnricuHurc. Thr !H*i:hMiiixgs 

r>f Li^iL'iiUi,urc Imt in ^nticjiiity tliLit itn Ui'i- 

torv k essentially thsit of inaiTi, sulisi'nnent in the 
tsiiw* when iuihitsof life were cleiirly cliiferen- 
tiLitefl from those of the hi;j;her Tfie^ 

beginnings dnnbtlcus oceurretl when it wms dk- 
covered, prolj^ihly by jj^erminLidan of Seed acci- 
denlLilIy rlropiH'd near eomps. inider eonditioni 
fijvoriihk- for growth, thiit certnin wild phiuls 
ctjuld Iv propLigsKed to adviuiliige on plots of 
ground chosen for that purpose. This marked un 
irnporlunt step along the paMi of progress of the 
htitnaifc raee^ since doniesLieatiDn of plants ellini^ 
nated the Waste of effort kivolved in seartiling 
for the v^ald s[}ccie5 which satisfy terlniii of myii’s 
needs; ft nlwiatcd tlie nceexsity for frefjijent shifts 
of location to secure the yields a Horded by nature; 
LLiiil It ensured both a Ixrtter and more adequate 
supply of fetod. Tlien, more or less fixed settle- 
mctiis and sedcnl:if)'' huhits of life became possi¬ 
ble. Thcreafterp it must have liccn tail a n'lativciy 
short lime l>cfoTO dkeovery that, by selection of 
seed, plant varieties c^atld be improved atid 
grcLktcr ]irodueElvily assured. From such simple 
iK^gtnilings, the cciitnric'S have witnessed tlie 
gradual evolnlioti of onr prcscnl-day crops, some 
rt'Si^mbling their wiki aiscesUirs hut slightly, aiad 
cair eucreiit agricultural pmclices. 

Xot all parts of tlw^ w(Jrld liavo esiK^rienced the 
Slime amount of change from ivhat must have 
1 m4:-is thi? earliest iype^ td agrtcnllurc. Thus inatiy 
less arivanced populations still continue, mom or 
less uiiinodiiied, the practices of much earlier 
ptTiiHls, such as those described by Caesar brr 
the CcrmLiiiic trilres. For e^tamplcp the Fang, a 
Bantu pi'opic of the Gabon, a disislon of Fmneh 
Et|nalnnal .Afnca,^ si ill practict^ a migraloiyu ev- 
p loft] ye ly[>p of ajpindtnre, associated widi tether 
supplctncrnt^in* economic activities which alFord 
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part of ihck hjod supply and other necessities <ii 
life. This population group their methods 
of obtaining a livclihcMwJ will \m descriU^d as 
ilhislralive of die primitive agriculUiral and other 
practices of inigraUiry, semiagrieultural p^^plda- 
lions of tropical forests. 

The Ftfog mid Their tiomeland^ The Fang or 
Fans, whose name means ^incn," were formerly 
all inland peciple of the hilly plaleaii north of the 
Ogow'o Biv^'r und its alilnents^ but their migra¬ 
tions have today t'arried them to llic south and 
wx*st inio the kiwer Ogowc \''allcy, so dull they 
now occupy niiich of tlw Cabm. lK"ing ncighbirs 
of tht' Mpemgwe or Foiigos, a settled Bantu pE>pu- 
latkm established near Ijbrcville; south ot the 
GliIkjii, they have even reached tlie sea in sevend 
pLiccSf For puqnises of this tt>i:isideTation^ 
fn tlie middle Ogmve G alley, will W 
considered ns centmlly liK“atcd vvlth rclcrcnce to 
tlicir icrriiofy’* 

The sirrlace and soils of the area mx'ripiecl by 
tive Fang v^arj' consiehtahly* Iti the extreme west, 
where the Ogowe Uiver widens lo over a mile. It 
Qown throngh un aJInvial plain idi miKlerLitely 
productiipt? clay stnb. In this ivcll-walmcd plaSii. 
wherre many water-RIk-d deprer^ssinn:! and lakes 
birder the course <]f the main fitream, comlitiotn 
arc relatively favorable for man. Suiiicwhat Inr- 
iher upstream, how'cver, wiiere tlw edge yf the 
African I piLitcaii iM'ginsa few ^nil^^^ab>ve N'Djol^, 
the rivt^r narrow's as it crosses injith-soutli lidges 
v^'lilcli risE^ lo elevations uf from 5(K) to 8fH} feet. 
Mere, valleys arc narrow^ and steep sidt^h imisCon 
is active; soik are tiard. compact clays. Above 
NT^jokv in the area drairictl by lb' tribiitiirics 
of the Ogowc, hilly and mountainpus tracts are 
inlurspcTsed with nlluWal deposits of consider¬ 
able elev;itifJTn In the extreme VLLst; the soils afi- 
impcrvloui, of Upvv fnimlis conlenl^ and pcwir. 
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now XIAN OBTAINS IMS LIVELIHOOD 


ljut t'xcii'pt alohi^ till- rivt'f ciiurscs the hiiui sitr- 
I bice- h wirnL^wliat tr\iyrv lyvol. 

i-viTyu'Kerc uIhieuIihL lit ihv 

e.vfrfine nEnrtheast; cthcml CH3, In it vitri- 

iililr frnm 5(1 ut tnf>Te fhaii iFK'hes, Iwtli Frinn 
pLiee to phw jiiul From yt iir In year b a clefiiiitc 
loculi ty, I hLs iiinouoj nf prccipitaltEm is not lioi- 
lonrily slktrihiited, lor tben- iifc two ruiiry scasnn^t 
with tivu iijler\'eiiing eliy' [XTiruls eacli vear. The 
First of ihf twij rainy fiL\eioiis Ixf^itLS alMsiit the 
middle oF Miirtrh atal lasts llirooeh May; ihc 
fii'Wjnd, in early Ot tolx^, eui it inning iit;Ul late 
in Decern Ikt, Huinn are lorrentLil jij eliaracter+ 
iLs ]ri.ijcli U5 I liiche!> of water “jinmeEimes falling 
iTi a 24-baitr period. Tlir iteaiifjnsoF heavy raLnlaLl 
are E>f flood in \he Ogowe Ih^er and lEs 

triiintaries, the main iftrean^r wlneli un efieo 
tive t-lmnnc] depth of not more than 5 feel clnring 
t'lW-waEer stage,i«, then rising an rmich as -10 E^-et 
nr more alun'e Ion’-water levels mid Honrliiig eit^ 
Ennsive IracEs uf land. 

'Jinonghfint the area iKx-npied hv the Fan^. 
teni|H-raEore,s Lire ccFtitiimrinvIy tni>t|i.Tifcle lu higli^ 
vary iTiEi irmii about fin F. during ihe dry Ti>E>nElks 
of |nly :iti[T Ang>isl to £i ina^imnn] of H5 F. in 
I he sliade in FehniLiry^ and XFan li. Tlie most 
onnttirtalile ihoe of the year is the svamd anti 
hunger dry which lusts froni Jane to late 

St‘plrcinlK^r+ Tins is the fasxirite season of both 
jjjilisx^ simf ^vhite5. For the wecitlier is then a^ee- 
ahlis Fnrest traitis are at their lu'st, Eind ioiw] is 
almticlLLikt, 

E>Eivpt in till' e?ilreme nortlH'neff, forest covers 
till' etitire area. ThtTP, it in restrictefi to narrow 
MX^ Lktiing Mreain MJiir.ses. the inti-rsEreani areas 
Ix-ing eovereEl wiEli grassy growths anti seaElen fl. 
stiitiEE'd trees, pmieh ns are the lieller watered 
TOEirKins oF the Sahitra. l>ta' to pr ricMlieily oF the 
iLiinhill. plant growlli is. not uniform throughout 
tike yearn Daring the dry j^'Lison, from mid-jniii’ 
to nn'd-SeptemIxT, vegi^Eative grEiwili is eluvkpHi 
and some oF the trees shed tlu.-ir leaves; with Ui- 
gjiiiiingoF the rafns in early CictoU-r, vegetaHiiii 
rcsives, to fhnver and Fruit toward ihe clns!' uE 
the wet se^tsoEi. 

mui thr Atiimal iruliistrit\^ atmm^ 
fhr f'ViJig. Tlie agrienltnre of Wu- Knng is t 
phntive in type, riol Lised on prrdiirined iTnjiping 
til any tract, hut u\vm clearing, temporary use, 
and LiboLEloriiricnt of \kdd% whim direrin ihrir 
yields IxfiTanes serious. Such use -jf land Is rihvE- 
oujily |iri|>i^s^hle twcepl in u stparsely pjpiJ.ktiaE 


region, utal is common only with primitive tv|irs 
of agricutlnrLiI praHice, 

The hang regulate tlieir iictivities aeenrdliig 
Eo the se.i>ionLil dislributifm of prei-ipftatinn. 
Cli-armg of m^w Iiiiid For the larger platitmg?, 
usnLilly begins in Lite January and carlv Febrii- 
ary. when it is relatively dry. hirst the iimler- 
[jush is cnl by use oF Elie macla-tc, a large* hi-a^y, 
fmiwrtcd biiife, w liich kis displaced ll]e " fa" or 
knife of laitive manuFLiettire dnriiig late years- 
TFtis Wf^rk is dvme hy Ijotli seses. After removal 
of Ehe nndcrhnish, tl>e men attack the trees, e?i£- 
eept for a few forest giants and ,siome of those 
which U-ar etiilde fmits. All this work is done 
w ith dlifienlly, for the heal Is trying, sijme of the 
tribes arc hirgc, and tlie tfiols U 4 »ed primitive and 
poorly adapted fur removal of tlie dense fori'Sl 
t:over. 1 he WE>rk oF clearing must be eupupleted 
by the liut d( Feliru.iry, for the r.iiiis are dtle 
sluirily tliereiifter ainl (Fie bnish still reniaiiui to 
Ik buriii-d Ijcfore tlwir coming This is dune i-arly 
in March and in the s^iil, fcrtili^o^d by die humkis 
of (he forest xtnd iho ashes of the burning* plan-' 
tains or IjaTiaaas, manioc, yams, gourds, and other 
ernps are plan Feet ^vhick taking udvautcige of 
the rains of late ^F■l^ch and tlie high tempera- 
lurciSi gro-w rapidly and serve to provide :i food 
supply* If the rains fail, crop yields are reduced; 
it they ctmjc too soon, planting h prevented and 
thn clearing cannot lie used, Ilnwever+ fllK^istrons 
fLimine fs luiknown and no one dies of himger, 
lor many of tlic native crops are birdy and the 
plantain fruits ttirmigliont the year. Hence there 
is little or no storage of focid'eKCept of limiEvd 
aEiionnts of dried meat. The only pretaiitinn 
ixecessaiy^ to ensure against fond shortage is tn 
inukr tt^rtain that new' plan lings come into pm- 
diictionw ith eshanstfoii uf diE>se which ha^^e Ixvn 
in nse for two nr three years* by the l-imI of which 
tilin' yields will Ftivc decreased scriruidv. \Vit}| 
'inch LI systi-m of agriHillnre, prrwlncing areas 
shift rapidEy and crmtinuidly ;md* with thdr shift, 
si^tlcmefit'? too siltiT their hjcation. 

hi adrHiion to ihe clearing, work is also neces¬ 
sary TO Jni.e, Hvlicn weeds threaten to choke out 
ihepiaiilmgs. Odierw lj^ . the larger fields, locaEed 
\l some dislLtnee frmn the vilTug^^ net^ littlr or 
no attention* estet^pi that ihty must lie watdad 
lo pmtixt them from fiuiraiwlets mtd destmetion 
by wart hogs and otk^ ariiEnala. Near the settle¬ 
ments, tlie Fang also ctiUtvate small gardi-ns fn 
>ihieh vegt^table.s fRicFi as groundnuts, cnctijn- 
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Fir, 2 JM 1 . Tlic" Iwim^Siind nf the Fang, a Batitu pn^mlxi t Kun flf the fores^t iirea of e<:inatfirlftl Africa. 


bcr-s> l^5Tnull>^s, ;ind others are are 

cleared during August and plaTited ciirly enough 
to y-^ike advantage uf the: OtrUdkT raiais^ I heir 
cmps ripening in Dccembt^r, ivheu rains diTUiikMi 
and days iire ^inny^. Iti Ixtth I he larger and 
sniLillcr clearings, forest devastalioTi and fire are 
prelintinary to ciiUivation in these niigratory 
Agricii Iti iral acti\'ities. 

Tl\e Fong have few domesde luiiTnak. Chick- 
ens, diicksn and a few sheep and kids, the bitcT 
reserved for the poyroenl of debis, the pnrchcise 
of wives, and for use as saerifiu's. make up fhe 
Cf^mplete list. Often the numlH-ir nf sheep and kids 
for .in entire village will nor a ^to/j,rn, an 

iiiclh'utinn of thv small importain^^ of the animal 
Industrie !f. 


Oi/ur Fconowife Aciitilivs of tha Fiwig. Tite 
Fang secure pari of iheir food supply by gilt hir¬ 
ing edible forest ftinls wbkii dtuing tlie 

sunny days of the first uf lhi^ yeiir- Some of the 
fmit is eaten fresh; some is cooked, when* if 
properly caretl ibr^ it will k^x'|> for as long a* 
hvo W'eckih All I he work of gatheriTig and enring 
for these firmest prod nets is pcrhinned by the 
wuinen: the men cTjntrEhute endy by liuilding iuid 
protecting the tem[>orury cjufips, 

Ffsb nnrl game also snpplement thi- food siip^ 
ply af!o^de^l by Elieplaiif.iiious and gardens. Fish¬ 
ing. important only [iiiriiig the longt'T dry seusnup 
when the waEer of |>ntiils luid lakes low, ht^gim 
ill August and is i^it^-ially impnrlant diiriug Hw 
last six weeks prior to tJn? first of Octolx^i. Fish 
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Liri* CiliiiglU In nets, by poisniiin^ fhr Wiitcr^ acid 
by draliiiiig [he In lAhirh ihey h.ivv liLktrii 

Prufitable Hshing, luiwi'vtT^ is liiticuil to 
tho^" aroii^ uln.-rf5 the Ogou'e fiver wulecis and 
piMyh lire numerous on ihe flaL bordering alluvial 
plain: elsuwlu-rt\ wbrn* tbu rfvor currunt is swilt 
over iheroekv Isottoin. fish art (e\v. Xeverllioless, 
fishing ultvmptc<l ovun uililer ihese unfuvorable 
conditions, Fur fis-h, plus [he plant prtKlucls ul 
field anti Inrost, are the mapr items of the diet 
of the bang. 

Wilh siifh ii sctircity of animal b>od, it h not 
Surprising that the Fang hunt ^vllecleve^ and 
wherever iir|>porlnrnty' ofFers. Tlur Inrsl tinirs are 
wlieii tlie rivers liotKl ami game is trapped on 
the higlitT ground' xhv Irest places atv ihuvo far 
renuNVetl irnrn the villages^ lor there game is mure 
nliuniliiit. Thus the gtxni liiinting season is sliurt, 
and rhe simw is Inie of tlie duratinn of the 
hnnling trips, wbieli iiiiLst U* provisioned from 
Milage supplies, l^eiv wocrien aectanpany the 
hunters, tirily a snflldeiit uunitjor to do the cook¬ 
ing, prcH'itlc wotjd+ and smoke the iiieLst. If giKsd 
itjrtuMe atlciuls, a few ^vurl tiugs, aiitelfsjje, and 
olluT Luicnials may lie sc-i ured. the meat of winch 
relievx'S the mocjotony of the nonnul (iHid supply 
of thr liickv hunters and their fainiliesH 

either et‘ntniTnic activities, txLSi'd tm the for<'St 
^l:^^onrxvs, hut iinpr>rtat]l only since llie craning 
fif whites, iuehnle ei it ling tif ekiny^ mnhnganyp 
and rosewfHHb c<i|lt=i:titn] of eupal gnin Lind wild 
n I Idler, nnw a vaiushnl inclnslry: ainl tlie himt" 
ing oF elepli.iiilrt liir their tusker. All nf ihuSt^ highly 
exploilive ccf>nnmie actiMties destroy the ba-sis 
hn their esistence and lienet* Liet'oiiie of cniilimi- 
ally decreasifig actual and relatis'e impnrtance, 

0/ the Ff/ng. 1 'he Fang x allagi^'ii arc 
id ways located near stn :51ms and lakes, for these 
afford a supply of water for ilorneslic uses, as 
well its an opportunity fur fishing. Further* tlic 
Ogowe River and its trihutaries are the mayir 
highway!;. XDjfitc. IrKviIed on the main stream 
at I he hii 5 ic] iif mnigaticiu for small river steamers, 
is the c’onimercial t^MiErr oF ihe territory and a 
Incus of uttraetiuii for Fang vilkiges, Si'tllements 
are usually mi I he bank of u river or hike* but 
uhvays on htgli ground nut isubjeet to inundation 
at times of Huud. 

llie vill.igc plan is very^ simple; a single street 
Ifuiindrd on either sitle liy bunsejt, wilhuut any 
open spLice ln'twi'cn the mdi\kjiial striietiires. 
Protretion is assnird Lit the iw n opiai emds of tlie 


street by solidly built gnardboiLses, wdinsc narrow 
litlrLitK^^s and iiuiuerons liKipbulcs funiish a Aiew^ 
of the niLid ajid river over which euvintes may 
approach, in the larger villag-cs, thtTL=: insiy be as 
many as four additional guardhouses, lirented 
at intervals along the single street, to iiiereasc 
the St'Clirity^ from attack provided |iy thiise w^hich 
blrx’k its ends^ Tlicsc Stfuctures also serve os ttim- 
numily halls, eomniou eating places for the men, 
iuid for the rcet^ptioci of strangers, 

Men and women live in separate reel Lin gul.ir 
hills svitli roofs of leaf thatch over a light support 
of polos; side walls are of l>ark^ FLLsti.-ned bv viites 
to I he f^alne^vo^k of posts and crosspieo^-s w hich 
sitppLirts the moh The construction materiLiI varies 
coiLsideralily, dt=:j>erLdent on local supply, Thu^ 
s£>mctimes rrmcli wu^kI is usr.^d; again, but little* 
whetv I be trees do not furnish satisfactory ma- 
tcriLil. Duilding^^ are neither sul>stantial nor large 
and link- lalior is recjuircd for their crectinu. 
TiuTcfsire, wlieix aMlkige is abLUidoned, no great 
hiss is ititurrcd. 

CfuF/iing,^ Qihcr Material Fo^yc^siornsj. attd 
^t'eapuiii 0/ the Fiing. In commati wi(!i nlher 
priruifive pipuLtions uf the WLirmer pLirts of the 
earth, tliL- pLUig wtMr little clulhiTig, ftir it is uu- 
newssary. A liark waislclotli bs wnni by the lucii; 
a pLint.iiii-kaf girdle pln^ a bustle of dried grass 
by die W'omen. The chief may. 111 atlditioii, wear 
a letipLird skrti imuimd his shouUlers. This cajiTL- 
pltrte$ tln> iitlire, cst'ept as it m;iy lie nicKlifkd 
by rnntAct mill wJiito Iruclcrjt elikI ralissiiiMiiricf. 
lidtli st'ses luttoo ond paint ihu body si rid wear 
iiiEiity omsLiTir^iiI.'i. 

1 lit* J'nni' SLfi; fkillliii wiirliprs in iron niid I’Vert 
liavc ii toiiiajie of sorts calliid “bikoL" snuill iini- 
tatirm Me Hfads, tii-c! in bundles of ten. and 
principally fur purclEasing wives, llnnscbold 
crjiiEpnirnt, tfiough limittsl, is nion: divert' 
ciiiigplete tliiiiE that of migratory lumtiiig piiptdii- 
tiwis of less fivoixil Buvji \\^ea|hins incindo 
mnslit^ls, spears, tlirowiiig knives, and vlMitijr 
erosslHjvi'Si Ijows mid iirroivs arc iiot iLsr^tL [ti 
fnrnivr tcTnes, tile men carried sbields in liatlk:, 
but Ibis is no longer true. Great im^mrl LiEiee at¬ 
taches to these wc;ip5ins, for the only Oeeupatiuns 
of the men are him ling, fisFiiuig, Gglit ing, and 
limited parbdpatinn in clearing [he land fur 
plinlfugs and the esbiblfshmi-iit of camps smd 
villages, Tlieir characterrstics of intelligence* 
fcmeitVi mihfFerericc to life, and the ease wilh 
which thry lake offense, make the Fang formid- 
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ahit? in fear-pcl hv thiJ-ir neigh' 

Uirs, wLti therefore sjohmit to preemption of their 
tcrritf>r\\ 

3ij'gra^ion.^ of the Friwj^. In nclditLoti to leTo- 
pi'ir.yry rni|^iitinns from this Ulhi^es to gather 
wild Iruit in llje hin^st, and to hiintiug and fish' 
irig camps, the village:^ tlu-mjielves arc relm'ated 
every 4 to 6 yr^ars. Sometimes tlie totwe is toioOf 
and of only a few rods, rendered desirable by 
liilsircpatr I if tlm houses. At u-lIil t tlim-s, tlie eliange 
may invoice a shift of as much as 15 inllos or 
mure. Such a new locaEion mcanif a time of food 
shortage imtil the plantings come into pr<i- 
tbetitin^ though thisw generally proiided against 
to some extent Ij^y Inn]cling a tem|W.ify \illage 
imtil new gardens are estahlifdicd and deferring 
c□il|il)h^te traiisfer to the new site unEil a fiKxl 
supply is reasonably afisured# Any one or a com- 
biimtion of several causes niciy Ijc res^mnsible for 
the movement of a \illage, Fimdamcntallyi it is 
forwd by destructive exploitatioii, for caeh year 
decreases llie prodnetivity of large acreages and 
forces adflilional clearing, so tlmt enhivated fields 
retreat farther and farther fmm the settlement 
until distances IjectJine so great tlial reliKraIfnn 

desirable. The oceasion for the shift, huw^ever, 
that \.% ihti factor wLieh dcteniifne^i the exact 
time when the village is nioved, may Ixi w ar; the 
hostility of iu:igblK>fing trilK'Js; the mvagers of 
fields by animals, particularly cli.phantsi deaths; 
or even snpcrslitiotu With ahLindoisj-nent of ihu 
old tillage, it sckjii decays and its site is recap¬ 
tured bv forest vcgetutioin 

TlleM ■ migrations of the Fang front otic site to 
unnthcr^ often britdiy to locations near trndijig 
posts unEll disillusionment follows, whiro it lie- 
comes esadeTJt that the white msiu s goods can be 
secured only in exchange for the ptExhtets of 
fon^st and eultivatloji and rilhir results of hilair, 
tire a Ci>EUinning Occurrence. Following the 
streams, they have carried Elie Fang from their 
ancestral home. Upstream in the Ogowe kiitin, 
almost to Elie sea everywIitTe, and lo Ehe sea in 
pLccs. The.sc^ lines of iTiigratton ore niLirhenl by 
deviistLiiirtn in tlie fores L Tlic ffirEner gn^wMh is 
replaced by wEirlhle.^ finish, Ci^rt^oEi elemeEits o£ 
the native VfrgetaEion such as I he rubber vine 
l>eitig clestroycd cotnpli'bdy. Almig them ;rs well, 
land capable of pmdiicing tlxi plantain or baiuiiia 
shnnLs jti cstenti^ for agrxfiihorLLl nomadi^-ni tends 
to lessen oppttrtutiiEy for ciihivation to tiue point 
of virtual extinction. TTiis '^roblH^r cc^inomy” of 


the Fiusg was mve ctymmon in iruiiiy parts of the 
world sit iin earlitT lime, even tii nnr owni ci;>uiitry 
in eoloiiJLii \argiitia; tiKliiy, commonly cijnfioed 
to less Welbdeveloped rcgioiia, it is found fre- 
qEJently in areas of tropical forest in South 
America and elsewliL-rc^ as wdl iis in Africa. 

Other Primitive AgricalturaJ Occupatian of 
Tmpiral Forest Limd. Primitive agricnltiirol ixse 
of tropicui forest areas h not iieccssimly assod' 
nted w ith a eotiUiiiialiy shifting jaattem of vilhige 
location. liuw ever, die prachce^s of such agricuR 
hire always necessitates cither short time or in- 
temiittent use of any clearing under cultivatiou 
by jfe;i.voE:i of the smuM Eunouiit of available plant 
nutrients in soils where rainfall is heavy, tern- 
perattircs are high, and Iciithing is, therefore, 
IxiEh active and continuous. This h ^jocause, 
under primitive cultivallon, liitle if any provision 
IS made for artificiul replenishment of tlio supply 
of phiuE nutrients, w^hen their amount is depleted 
by cropping, XcvcrlhelesSj, tills docs not preclude 
thr possibility of supjxjrt of a sparse^ fixed popu- 
IiitiE>n, tf tlic amount of tillable land is ample, 
lliijs the native agricultural population of sou th¬ 
em \-igcrlii is sedentiuy^ This is nuide pissible 
by the practice of wlial is tnowii as *'bu‘th bl- 
Itiwing,** that is, gnawing a crup^ preferably each 
fifEh or oiglith year only% with hush occupvang 
the acreage vvliieh k fallow^ ar uncultivatccL Tn 
additiEiEi, flic ‘biomans lanch” or the gardens 
near tliu vilLiges, is fertiliiicd vsith houschnld and 
antitijil Wiistcs. 

The Djtika. An intiLTfestiJig exam pie of the prao 
tices of primitive agricullure in the Americas h 
affordeil by those of the Djuka of DuEch Guiana, 
in northern South American These Bush Negnies 
are dest'cadants of skw'cs who escaped from their 
masters to a life of frecdonl in the forest* there 
to establish settlements w'hich have endured for 
mf>re than tw-o oenEuracs* So successful w^rre they, 
iiitk^h thi>t sill vlforls on the part of the Dutch 
to destroy them failed, Thiis the Djuka today 
do in it regard ihernst Ives as the biferinrs of the 
w hites, hut os their equals, paying only ntuniiiat 
allL'giaEiti'e to the go%-erTiiiient, and refusing to 
take orders, though sometimt'S willing to acconi' 
motLiie With their services. 

The Iltmielond of the Djuka. Tlie horneland 
of the D]uka, which Wgins a few miles inland 
from F:uamii4-i1x>, iiicludi^s the femtorv' Ijurtlcrjiig 
the middle and upp<?r sErelehcs E>f the larger 
rivers oF central and Dutch Cuiaiuu 
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wifh a sTiuill :intl naiTow Dxteii^si^iii iiiln Friiuth 
tcrtitj>ry', wtonj^ llie Hivt-r. In tKis 

cfjiintr>' live approsinuilcly 22^000 Rtjjtli XeKroesj 
!iia^ tribes in ull, ^vith the SitrLimiiccuners ticking 
np nearly 60 per cent, and the Aneauers M per 
cent of the folul number. Noiip of the other 
Unit Has IQOO nicm]n.fs. Each ol tl]i.-so IriiKrs, 
vvhich rL='pre.Heiiljj the dcscenckvnls of ;i group 
of estiaptril {slaves is iiidi-|VL^MLli.:ijt, with its own 
temtorv', govi-rfitnent, anci \\i\h hut few relations 
and j ]0 iiikTmarrluge with tlic oLliers, 

ElevTitiniiik of the Uiritory oeei-ipicil by the 
Unsh Negroes vary frtim less tlian SiKJ to a 
ma^imiiin (d feet a!x>ve seu levid. Tims they 
are too slight to materiEilly affect the temp ra- 
limji of these low laSihides, from 3° h> (i‘ north 
ol the cr|nuior. Tficrefore the average tefnprr;i- 
ture for the year isabont SiV F., with a de- 
purtnre of hrss tlum 5 degrees in any Tnoiith. Be¬ 
cause of the well-clistfihiitrd miniud min fall of 
from fiO to as nmeli as f2(> indies, the gronncl is 
W'«'t and the air is moist iiiiieh of tlie time. senslMe 
iempTatnn^ are hi gin and hi'alth imnditinns arc 
generally coiksidered pMjr for white populations^ 


Everynvlwnc the forest forms a dense cover, 
mtermpted only by tire streams j even these Lyre 
eon h nr cl by w^alls nf impiselrable grcnvlhs of 
great trees ant! smidlcr forms of vegeEalioiip in- 
eluding Danas or vines, which shade thdr waters* 
AnimEd life is abundaut and variecL On the hu\6^ 
it jnehldes among fit hers the Eijmadilta'+ agouti^ 
jagnnf, puma md other cats; in the 
watiT, the alligator and many species of fish, 
indinliTig the CEimivirroijs pirEiTiha. only 6 to 8 
indies in lengthy bnt traveluig in sdicwds of 
such as to mLEko hashing dangerous. In the 
trt.'C tops+ thc^re are niiiiiiy brightly colored birds; 
piuTots, parakeets, and macaws, Otbrrs, such ns 
kiiiglLiluTs tmd great WTitcrfowI. fref|iti^nt the 
^stream nmrgins. Keptile.s, iticUiclEng Uilh piEwin- 
Otis snakes and nonpntvoiiEiiLs kinds like the boa 
coMjftrictor, arc native to this area^ and insect 
life is Very abundant: vicious fire anEs, carnivor¬ 
ous rnosc|in:tiK.^ butterJHes ul all rizes and colors, 
and many moix^ 

Hi^^hwosp. and Tmmportatiou. Tfie 
Villages nl the Djnka arc liK^-ated in small denar- 
ings, hemmcfl in by forest. Tliey arc always near 
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rfvcrs, wliith are ihc highxvsiys, hiii ffiim U h> Js 
milv tn esii MjH* jikuiK^ttinri Lit titiiL-s uf 

fluKUI. OEkML tliey siri^ on (ha ti[^>;tr4,Mit3 sitlc of 
rapids cir LilLs wliitih ohslript^ Thtnij^li 

fioriTially out of si^ht from Eha nw-t, iWh pres¬ 
ence m:iy tloUTftotl bv tlie coriaE or dugotiu; 
tied up at ihc river biink 

The vill^igt's vary greatly in size, snn^c of the 
smaller ones emnsisting of only eiEllil fir nine huts. 
Tlit-s^ e are scntliTecl about the ctenring lu oo par¬ 
ties Jar Emier> interspersed vi'idi fKx:asional palm 
and hreiidEmit trees. The reniaiiider of the clear- 
jfcig is bare day, except for an EKvasimtLil Hmver 
garden at its c.'eriler aiicl seKittered '"giRl huuves," 
where the felishes stand. Tlie villaare niii- 
versally ek'-an iind saiLitary, for giirhagc is dumped 
into dii: slri-LLm lie-low their sites^ or is ft il |il part 
Uf the ehiefcens, tnid citlit-r filth is ncit alUuved to 
acc-uEoulLLte around theiti. 

UtJttsr^ ami llofischuld of fhe 

Djuko. Ttie walls tiiid riHifs of the hoiis^^si are 
made of gneisses and reeds, woven sr> ligliEly Eluit 
they shed min^ the snp|icirls are tree trunks, often 
cLdxsrLitely CiU-v^et:!. BiK>fs overhajig, keeping lha 


interior of tin- IniE esmlerj the extension nf 3 feet 
or mojTE" to front uffsirds shade fsir ''bliiek palaveri'” 
^Mit-n I he owner diesp his hut is al iandoned to 
fkx'av. 

The houses are furnished %'ery simply. Hliio- 
intK^ks of woven cotton nr f^ass are nst-d by the 
nii-iL. sk.\-piikg mats hy the wnmen. For con¬ 
tainers, the D|nka use enide, hlaet cLlv jxits of 
Inca I itlunnfacEiire; cobhasbes uni! gourds; a iid^ 
frir earning yams, tk-e, and olher fiMHlsliiirs, 
roughly cireiilur haskeLs, There is no working of 
iron, for then' fs ntj local snpply of frnn ore, hut 
ImrdwkMKh earv'ed by the men, is used extensively* 
Some ol the iiEenNils, sucli as ihe e.issava sipieez- 
ers, are patEene.*d after ihiiso of ihe IndiLLie^, Imt 
most of them are of \\Vst Airiejii t\pe^ and 
patterns* 

C 7 fif/diig of the Djukfi. Rtditivdy little chith- 
ing is w orn, except where I be niissiinairiLT^ Iuls'c 
" intrmgninusly brought their trilml lalnios into 
the hush,*' wfu-m cx|Ktsure Eo hi^a^y rains i^: oim- 
morn A li]]u doth of brightly colort-ti oitton, held 
111 place by a string of plaEted grass, is the oiilv' 
garaoent of llic men wdum at workj on oilier occa- 
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by the- lyV:i d m lUf lliu [ft curr.-Mt. (CL.url. sV ot 1 (il' Nl'If.ir- 

laiid» Ini enrol Eion btUL'an.) 






PRIMITIVE ACtUCL'LTURE 





Fn:. At tKp lefi iSt atie ivE laU'll faf llai- ht wL*jriiiLi hoiU tlic U^m\ 

L'loth uiicl Li tiTiiu i>r “ciHiiishii.” In liJs rSpht li^ind lip lualds tk hu^U nr niatlttti;i ii^ hk ii 

f(H)t fLiHfw j>,KldlE% In iKfctkgTnitncI k lilt- ttg^lKly w^W irf filiL- nf tJic* with im 

viir^fiE ikHii^vav- 

A1 llif rjjiht is Olac ol the nt tlm viKkt^L-, iIxfSM-il ‘m typkal ruiti’i.c -iltJte. SUl' Iv in 

lacnitkililijc; LTlSSitvn ffniar vvKli «. i hT^ehI wtMatJtn In llit+ hLU-Js^nund Js mi ulJi,*i]-fnnil tuMikin^ hilt i>r un<! 

oF Hip i-ikninninni kitiilunis. ■Ctiurli'sy nf h:vi\ Ihirdriihrijolc.) 


siOns, :i tw “t'uiriisiSiL,*' iisiide In i4t:\vitig lo- 

gi-lhrr [)ii.ws o\ tlnth mI gnmiy piUtiTTis and 
t^iiaUirs. ts jinii 3 rtijin.''s w[>fii over (hr shniildtT. 11ie 
woftutn WfLir eithtT onr r>f Ivm gjiinnriiljw 1lnf 
sitH^ Wkirii fs n pirce nl fliilh, wrapp'd 

nriiiLiKl l}ir iwidy fTnni tar IhIipw I hi' hrtMSl tii ihr 
kiii'tv -vtnsirtinat'ji siipphniKnilvil hy .Tiinihrr, 
rLn|^'d at I hr ^liunltWr. (’liitdri-n ihr agt 

ljI (rti enitimuEaly gu ii.ikrd in thr villuges. 


Thr I^inhi Fomi Suppltj. lit tlirir pairtirr ol 
agrint]liirL% flu.' Djiiku till Mnall iitdik o( nlwiul 
EKTr lit si/r. liK^aiL~i! Iron I h tn us tnuL-h U3 5 
mik's friiin tin- vllhigrs. Tiu' intm prrpife thrsti! 
lirlik far u.m- by clt*iiriiigavi iiy llie itrtish with nsrs 
and hnvh knivr!j isr "nr I re.” Thru thy clr-aring is 
tiinu^d iwtT tiJ tht' liiTJuiirJi for plaiitiTig^ ran?, iiiul 
Juirvrst, in w hirk iht- mrii tissiid imiy wkrti p-sts 
threaten yiekls. 
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Tlie ^tnple food of tin* Djnka Is ciissiiva or 
inaidijc, oEitaiiircl frnm a rxjI %i-lik-K, siltcr 
Imn of the |irus^k add prcM rst, js drk'^i uml 
nudp into 41 flour. Tlih is baketl In cukes or 
Etewcd “^Hlh fLili* MaiVe, groviii u> n limitiMit os- 
also aEords part of Eke food supply^ the 
gniio Wing roiiiEr<l nulil hiurd, hut never"calcn 
green. Upland rioe* tlireshud in wfioclfis trijughi 
pmnders, L likewise a Kop on limited acre¬ 
ages. Tfie Dinka ubo grou' yams, but ml whsEe 
potatog-f; &:3]ne sugar caiie; atiJ, cmrcasiotially, 
kuianas, coctitiiits, p[ni\kpph^ii, and bread fniit. 
Palm ini, matle froni tlie nuts of et-rlain paling, 
furnishes ”Mareepi^" the native equivalent t^f a 
sott drink, 

Tu supptemeitt the supply of foocl from die 
gardens^ the Djuka—meis, M'ijmt='n^ and diddreTi— 
engage iTi lislihig. Hunting a].-k> cunErilnites to iW 
fiwid -supply to less importuriE eAtcnt. Both guns 
and IxiWN Lind amnv.s are used, the IntttT often 
preferred Ix'cjtiiie tbey make itotioiM!. Witli these 
weaiwns. dw Djuka linnt the red hosvler, the 
EupLr iir bush coiv, tW agouti, tlie jxwury, tfiu 
armadillo, tlio bii-sli turkey, and the btmb ben- 
In Ebfs huiitrrig, they are aided liy mangv ter¬ 
riers. Some game is also SE^eonal Ijy Irapping, 
The pradnets nf tlic eb:m*r* hosiever^ do nut afford 
the ma|nr p;irt of the food jiiipply, but only an 
oct-dU^lunal treat. 

Other Economic Aelh-iUrit 0/ ihc Dfuka, Since 
some vvaut-'E eaiinot W met directly from locid 
Tl^'irlnrcV5:, fait must \n- satisfied by barter. iW 
Djuka exploit the forei^t resonrc'c to obEani ma¬ 
terial for Iradc. lliey first l^K:‘^ilte a tree of the 
cb^sired species, sis nejir to the wjitef as possible. 
Then they clear auay the grmeih aiound it; 
otherin.'ie il svunld lie held upright by Elie tangle 
of Ifaiias, even if etit. After il Is felk^d, it is 
scpiared, binled Eo the ri\-<.T^ and tied Eo otlu^ 
by lianas Eo form a raft, which is floLitwl dowm- 
strcain Ut the white s<‘EElements. Since lugs 
aie too den.se and heavy to float wlien gri'eri. 
rsieh riiuiit lie vipported iH-tw-eeri two nlhert of 
lighEer, fpofter \yfxi± Whn the raft reaflics 
ParamarilKi, it is hofkcn np and the log?, are 
cxehioiged for giiTipowrler, pcrGu.>isinn caps, 
tnUieco. Mih, cloth. irUTi, implernctits, mim^rs, 
and similar items. 

The Bmh Xt'^raatid Ids Fuiure. Tinr Bush 
gRi leads an csstnti:illy stdf-sulfk-ietit. happy, and 
carefree life iii his trupical hrtesl cnv^ronme[lt, 
for his w^anis arc few- Lind these are e-istly satis- 



Fto. 2 ?^ 5 , Djuka drurfiiTM'rs and ekitioratelv 
earvL-d ^nms, wjlJi !„it m the haekgf.pijiHl. the 
dre-ss tjf iIh? druinriiers. (Pfinto by Kftd llanlrn^ 
hr.NNk, C.^nriubv of tin- XedierLmls [ufimnjtioEi 
Biarg^m.) 

fii-iL AliiHwl ynillfss viifilitii; jiiicl pil]il\•^^r rtwiipy 
iDtuli oi liLs li'UiLiri;, iiikil }iis limitt'd i'liiitiit.'ls witii 
(ithi-rs «iu3ie him lo W- but little diNhirlx^ ajj yrl 
liy thf liiipiKjiiint^s nf ihc nutsiili- \i-«rld. Heforu 
many years, how'cvi-r, dcspiEc liis eootinued rc^ 
treal into Ehc hush, oeccssitati-cl hy ileerca,se in 
funiinctivity of tiie fiehb uutler expliatlive use, 
the I riLTi^iitlimcTit of cariljKaliun may he i^s|k?ctcd 
to wipe out thcsic lust rciiiuaiiEs uf the tnms- 
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pliintt^cl pritnitivD culture ot W'est Aiiicji; ihc 
Biisli NegriK'S ilis:ip|H'Lir as li sc-purLite popii- 
iHtjc3ii gTKJupi, they mi\y even Iw ffsr|i*^alteii esttijpt 
as Hu-lr part in emrly Cuiaiia histaiy may inake 
them H%'e cm the prEuleil page+ Tnday+ howin'ert 
they still exist ns a primitive, 5eiTiiiigrici.iltiiral 
[XPpulLLtjuh, anil serve to nliistmti" such a method 
of life. 

Primiii^t^ Irrdmn A^riculfitrr, Prinsitivt^ agrt- 
eiilture, simiKir to tliiit prEictici^ widely durin;^ 
tin- ivirliiir periiKls of history , tint niity in 

the forests o! low latitudes, hut in othtT areas as 
welh whtTev^T E>p|>urlniriilv pri^s^-ntsi and iiitrit^ 
sfoTi Ejf ailvaneed popnljitinns has not displiiiLttd 
I he older practices. Tints primitive Indian sigri- 
cnltiire still with slight if any nsodilicatiou, 


in many h^olated, less attractive [xirtions of [K>th 
low and iiiterEiii.^!iate intitiides in thr Western 
Hemisphere. The agricultural system, pracliocs. 
LTO|v^ and hahils of life nf the Ifopl Indians of 
Ari/juna vi ill Ik" considered as illin^rative nf those 
of such prlinitive Indian agricultural populations 
E>f the drier xireas. 

Tfi,ifl^Eija* f/ir Ilopi fij/fioii Cominj. The Hopi 
cfiuntryv kiumm tn the Spaniards as the '’Province 
of Tietiiyan^'^ is: hx^ated ali^int 65 miles north of 
Hrdhmnh and Wtnshvw^ Ari?4mar It lixhiy in¬ 
cludes the 756 sqnaie miles oJ territory which 
lie Jadito and Diiinehito xva,slH*5. Icvi 

tfiLin dd mili^ to the cast and west nf one annt1n?r, 
with a width ni'afly hulf dial great. In tliis area, 
live approsdmately 2StK> Hopi Indian!^ Hic liah 
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♦T.. f n f'i ? ;of IW tlu« vilbc« «h il,u Pint Misa, \nnr^Mh <*> 
tlio vlUiiKc. l^|*Ujd i>li ^ f<]«•■■ of TTirs^. Is by tlic stmt- Ik^ k-rrsin: lit it* lic-rvcs 

a* II (nr»«l. Note briw t!ic builditrs-s bk-iicl itilo the liiiritu, nuky Tlii,: Hut-blu, »ith u iHm.iliilion «f 

^ * Hopl villinges. (Courtly of the Aluliimu, Topilta aniFSanta Fu 


mivc ttf thv llopi Indkui Rt^seni'iilion, E?istafills}ii^d 

m 1552 wilU un itrr,i oi 3920 snuart; Is 

[xmpkxt hy Niivapis. At csne tiino* tliE- lU^pi livi-d, 
undL^thirU^d hy encmN’S, near ihe Rl-IiIs ^vl^^dl 
iiffi>rd mnst n\ tlii'if support, the niime *'[lfipr 
meaning pe^jple,*' Luter* when llireat- 

ent-d by inlgralirjn of warlike^ marandiriL; tfi!>es, 
I hey rf>l mated ta messi villages^ thi- pueblos, 
which coiticl \m} easily defended when iit lacked. At 
present, t}ie.se are ](K>Lited on three fingerlike pro- 
jettintjs from the great Black Mt-iijinf llu' Ans'.otia 
Navajo country, nn each of which am ihree \ib 
kges, Vi-ith populations of from 118 to 40(1 persons. 


Thu ilopi ViilageSt. Use drah, gruv pitehloft, 
Inca ted on the edge of diffs, arc hitilt on iho Ij^iro 
frh.'k r*f the Capping s-indstnne layer of the mesas^ 
ungnhif ersisifiiial rcmminls with flat top.-? and 
steep facing slopes, clkaracteri.Ktfc of dry areas* 
Approadi to llie villagers, svliidi bU nd into ihe 
barrttn rncky Jaiidscjipo, is hy stevp trails tip the 
fact; of ihe cKEs wliieh Uurdi r llse mesas, making 
itse of |oinl5 or breaks in i|i{» rock as IfHSitions 
[or the stairveayi* Terraces fomn?d at Isrwi-r levels 
hy the ootexop of n^stant s;iiidstatUTS, wdiidi nro 
interlH-tkk^l with (he fwjflcr shales of the Lori- 
zotitEil nxrk layers of tlie mesas, jjer^a; a-s hKaitJons 
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for prolccled corr,tls^ the higher ones for slveep 
and cattle^ tlxtist.- soniewhal lowefp fur swiii^. 
On L^aeh of the three mesas, the ^-illages are close 
together anti they may even merge j those of 
different nicsLis muy \k sc vend miles apart. 

To afft>rd additioniil security, houses, risiiig to 
Qs many as four Htcjrk'S, are built solidly ar^xiusd 
courts, ^sith setbacks on the ermrt sidC| so that 
the stones rise steplike, one above OTtother^ 
Formerly, there were no doorways in the first 
story, enlranee lacing hy holes in its roof , reattH^d 
by a crude ladder* Walk are of roxighly dressed 
and poorly hud stone, plastered with udolje and 
whitcwvashed w ith kaolin ^ a clay uvailabk in the 
shale of the mesas; the flat roofs are covered ^vith 
brxnih and clay, supported by jiinipt'f besuns and 
poles. Fireplaces, equipped with hoods and chim¬ 
neys, are IncaEed in tKc comers of the rooms. 

The water supply of !h& villages is obtained 


from the scanh' flow of springs at the httse of tlw 
mesas^ tihmg the line of wnlact of porous sand- 
stoiies and impemous shales. Fuel is xxsed S[W- 
ingly, sincci it bt scLirce and dilHctdt to secure, 
for over-grazing and cnlleclian for domestic use 
Live destroyed most ol the vegetation near the 
silliiges* Refuse is thrown over the cliff, some 
to Sand in the corrals, hut as much lodges along 
the approadtes, the villages are filthy, despite the 
drV' air, sun, and strong winds. Such practices, 
pins the compactness of the puehlcps and llidr 
insanitiirv condilmn, Lnnreasc the prevalcnoe of 
disease, lub€^ri?ulf.isis and imchoina luring com- 
msm, and occasional outbresiks uf measles and 
smallpox causing many deaths. 

AgrlcidJnre ttnd Food SuppJrj of the HopL 
Each family tills fnim 2 to 10 acres, Ln small 
p,itflies which often shilt yearly, these fields 
bt'ing ImmtiHl near washes, sometimes as much 



Fk^- SSS. Pertiuo of ihe pueblo of XILdurngnoii'i, on the setorn:! Mc^. 
Tills villn^c bus LL p!>piilLL[kiq of 2oe ioluibitiuits- Nutc the cradb masonry 
and tlie liuider iisco lo afford a-Lt^sS to tJxe upper &krries^ ( Cuurtew of tlie 
Ki'VAtiinc? \'Jew Coriipauy-) 
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Fk;. 2S'>. Mt-lnn puk Ji in dune sand, abdul nne^iturk‘f nf a tniTe fpnm Hn!c%-il!a. on the r<»ad to Ondbl. 

(tjiurlf^y rf L'. is, Gmser^'iiEiiin J 


ns J5 iiifccl, ill t'LtrlkT Eimrs. -1.5 frniiii tlie 

piii^F>|p^'. They hinriecl iiiiiler cliBii.'ijlHes. for 
ihis is El dry rej^iori with n pwlv distri hilled 
nikiifall of I nit slightly iriort; iUaii 10 inebthS« 'nic 
spring inokilh^ nne very dry; vve*n in July mui 
August Ilur 0 iut ln^s fir rncirc of waiter iionTially 
fill I in a le w Iwitvy shnwtTs nr elnnd hursts. It is 
(lowiipjiinj whidi inuhe agriculture a pfiiksf- 
hiliiy h>T, al limes of thiur ncc‘urrenct% Use fields 
Iwirdering the waslws are iuimdated. thus supply¬ 
ing the la-et.ssjiry water. Often, hnwover, ^cirne 
of the fields will be strippf.-d of sofj ar huried hv 
Sferile siicid, so that only a fructioii of the area 
plaiUetl enn I’hj harvestt.'d. Fnrlhcr* arroi^ o eiTt- 
ling nr gullying hns of hta y-ears he«HTie so 
seriniis lliEitp w in re IlisExlivaters fnrmerlv spread 
tnile E>r infm^ esver t|ie laud iKirdering tiu; wsishcs. 
they are imw conhut-El tn ihe new and dee[>er 
channel, tfius eauiang shriiikiige of tlie cultivalde 
iire.u BeeauM- of elevatlun, leinpt^rjitnres lae Tint 
partieiil.irly favnodib. fear they ri-te slowlv in the 
spring, frosts Unngc'OEnnifni until past the niiddle 
E>f May ant] ckceusionally ^Tceurring as late as I he 
first pEirt of JLJtH^ To droiigfil. frnst; and 
fire adcltat the altaeks of prsts: wtsrms^ birds, and 
mfee. Thus the Hopi hinncr hsis many handicaps 
and is faced w ilh numerous liaz;irtU, \hc chief of 
wliief? is. of itinrse, the danger of drought Even 
despite carefuh painstaking praelices in agriciil- 


lure, crop failures imn this eausc jure common 
diat food must lx? stored to tide over one or two 
years of possible complete crop faiiimT, R.niis 
are so vital and the ctjiisi'rvation of water Is so 
ut'cefSi-iiy, indeed, dial: they dcirainato religious 
Udiefs and practices, includitig that notable cere- 
inony. the .ATigiist sniike diince. 

Crops raised fticliEcIo com, fieaiis, Tneluns, 
ci-rjuashes, puuipkins, and wbeat, all except the 
last grown from lime immemoriuh Of those food 
t^ups, cum is the most ifnpnrtiU]L Some early 
vtitn, dept urknit on stored WTiter of the previous 
yearV mins* is pljiiaed in fEu-ored locaticms duritig 
April and lijuvested alxiitl July 25, The bte or 
“pig corn ” ihe imporlant crop, Is plaiitcti in Jimc, 
repkmting conUiming to July, wkn the tains 
oc^ur. To increase the pfidiability of satisfaclory 
yields, k-lds jme tested for muifrture liefore plant¬ 
ing, and hills are spaci-il 6 hvt apart to avoid 
undue druin on the small .vtjjjply of water avaib 
Ethle. fn planting the crop, a hole 1 font deep 
is made with un iron ptpc', partly lo Icwist-u the 
hhird surface hiytT* Tlieii this is filled with loose 
dirt to wilhin 5 inches of the surface atid tho 
is planted, plenty of seed Ix+ing tisecl be¬ 
en US4' of tht targe p^^rcentage of loss from cut- 
wiJTTns. birds, field mice^ and wind-driven sand. 
Jn fotmer limeSp a phmthisr stick rEither than eio 
irrui pt^ie was used to make the hole, which 
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fiffcjrds some protection to the ydung of 

tom. as well as as5iii:cs more moistore foa- thcii; 
RMJl sysEemSt The corn grown is a drOiight'resisE- 
emt viuiely^ only a few feet high, but yields are 
fair tn good years. Most of the com is picked 
grecot cooked in its husks, and allowed to dry, 
lla'it reheated before use* though some is allowed 
to mn Lure on the stalks and then ground into meal 
Beans, the principal variety' the gray speckled 
pinto^ are eaten green until the %ines are pulled; 
lliti^ they are shelltd and storecL Klelons are like- 
vidse eaten fresh during the summer but with ibc 
coming of frost* all tJie green ones arc harvested* 
tlwse keeping until Jumiury or Felmiaiy. Wheat 
and potatoes are of less iiiijiortanjee and are recent 
additions to the fwjd crops. Among the fruits, 
peaches, grown on slopes with elfeotive: air 
driiinage, are the most importanL Of the non¬ 
food crops, cotton b grown, but tlic acreage is 
small. 


llte Hop! own 45tJ0 cat tie, 14.200 shccp, 7500 
goats, S600 horses, laurels, and mules, in additini^ 
10 ho^ and chickco.s. However* the animal In¬ 
dustries* though supplying meal* wool, skins, aiat 
Iransport, are secondary lo other agrieultural 
activities. 

/;concniifc AftioificT the Hopt Other 
ccDikomIc activities iuchide biisketiy, the mikiiu^ 
faclurc of pottery'* wcuviirg, aiid silver-Wiirkiug, 
with the fir^t two the more important. All of thb 
Wiirk extx^pt the making of baskets, hut incluLliikg 
tile weaving of iMatli cotton and wool. Is done by 
d>u men, I he best Indian weavers of the South¬ 
west. They likewise till the Jiehls, harvest the 
crops, tend llie Bocks, secure the fuel, and sup¬ 
ple the building niutetial h>r ihe pneblns. Tlicse 
lire built by the women* who thtTcafter assume 
possession of tlui house and owi^crship atn^l 
of all the materia] wealth, including the harvested 
creps- 


QUESTIONS AND EXERCISES 


1. Wbi^u and Iww did agriculhire prububly luive ils 
beginnings? 

2. Lw^ale and iJeseriln? llie physical envtronnivnt of 
the ama ^x^eTEpti^d by I he Fang. 

3. Why us II prupT lo tlescrihK'!' ihc agfieullnre of 
the Fang ftj5 “esploitix-c** In tv'pe? what cm? the 
disad^'^^tagiw nf itiieh a ti pe of agricniltuTe? 

4. When are tltn larger fields of ihe Fang cleared? 
Why? \\'hnt crops nre grown? Fur how many 
years can a field he used? Why for so short a 
period? Why dues the (v"pc of agriculture prac¬ 
ticed by the Fang necessitate Irenjwnl shifts uf 
loc-^tian of the villages? 

5. What cftfe do the Fang give [he crops after 
plan 1 Eng? How fTii|XirfanE aie the unimni indiis- 
tries among eIh? Fang? 

6. To what extent do the FeIUE di’|Wnd rut svlld 
plant and aihiuial life to Hatisfy their needs? 
What thi they obtain front aiieli Sisurt^? 

7. WIiltc lire the Faug vBInges located? M'hy? 
W^i iat is I heir plan and typ' sif ei>iislFUelion? 
How Is thrir proEc-c tiuu aSitiired? 

3. Hirw' often ari’ the Fang villages reloeiiirtl? De¬ 
scribe the pfExvsS of irrliteation. WlnU eausirs the 
relueatiOTi? miiy thijt be □ time of fnesd 

shortage? \\1iy Iuls sueh a telrMralEon of the t il¬ 
lages cniiited a djtwnstre-ant migration of llie 
Fang? 

9, Who are the Djuka and wdiere d<i llicy lls-c? 
Why do they consider tlienis^lves the es^uah of 
the vrhltes? 


ID. Descfitx.^ die pli\'siea) environment of the terri- 
ttiiy' oLx-ijpied by the Djukii. VVhal arc [be Tniitk- 
bt-rs of the Djula? How many Djitkit tribes? 
Jlow did these? Ltiln^ onginate? VV'liat are their 
relatious w'ith oUe anoEher? 

11. Wht'to are Ehe Pjuki^L villages located? WhaX 
jiervc as hJghw'uys in diEs lirea? Di’Serlbc a 
□[ilka slllagio Sts plan, liotists, liuiiscbuld fur- 
nhiliifii^s^ and Siinirarv condJEJoiis. 

12* How do the Djnk.T dress? \Miy is ton nuieb rloli:i- 
ing it dis^Hlvanlage? 

E3. 1^'serilir! Djuka agrieultiire as regarcb the Loea- 
tinn and dearirg of tlm Hvlds, the etops growm* 
and ihcir care. 

14. In what eeoiimnfc a^-tEi iUtTi, oilier than agrieul- 
liirc% do llu^ Djiika emgage? 

15. Com parr tlu^ lining t'^mdiliims and pcunomk' ne- 
tivilies of the Farig and Djukji, Wha! 15 the 
pmhahle future el siirh pimilive semiagricul- 
tiiral pipiilaElnuiH of lrcipiE;al h^retb? 

13. Arc Ltll (iriTiliEi^'e iigri^-nlEijral pppulaEieltK of the 
tropfvs niigratuTv- in ilkpir habits? If miE, how do 
llic-y find It po5^ibh- En praeEiee agrictilture for 
lung periods of rime in a given area? \yh\tl b 
m-p.’ini by ''bitsh fallowing**? 

17. IVhal are the I’NmiidfiTies aiKl llie p^pnkiEiEm of 
the Hnpi mimlr^? DesCTilw? tikc pliy.sical cu- 
vimnnieiit ihbarea. 

18. \\7iere ace the EEopi iiTlagcx Ift-nti’d? ^^'hy? 
Wliai arc thi'«i'r pipnhiESuns? E^ewribe the plans 
of these v illjtgi^s and the amstrucElon and m- 
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t*in^rrns?'llts rtf tlic binkHc?i. VVhtjfii? .Ln.' ihc normls 
for the liiiiniiLls IrtCHEcil? WIi.lI tlkt^ Kiniri-e of 
tin? vilLk^c wnk'H- Supply? Wtiy h diis^ikM; preva¬ 
lent In the viltjigt's? 

19. Ulierv are ilk? mshlvwted RekU of thr- Hopi lo- 
ciklE»d? Wliv? How ffckr ufn? tlicM- fii'liJ't from llio 
villagw? VVhon kre tlio fivtd.'s plkrtted^ W^liy? 


Hciu an* th^y oul E Etii aiiiJ wlicit Ltnp^ ate 

2 ^. WlikI otlkT ikinmanEp iiotivitieji of llic llopl §up- 
pleinonE tln' retitrii!? from ngrk niikire? Whiit is 
tike clivksi^m itl Wiifk ImilAVEkta Ehc Attes .intoik^ 
like Urtjkk? Ilk wlkUkki is the esu kkerHliip of niateirial 
piVNSs^SNkrtkks ifslL-d? W-lky? 


SELEtTED KEPKIU-:NC::EiS 


Brkiolkc;:, Jf^n, ffiiiiT3^Ji Hund MiNally 

anil Cfrtnpiiny, □nt'tkgo. lU^ii. pp. rk^l-4fi8. 

Tikis rrferii-i!n’f- soppllvs ji ^iiutkvlw! rx- 

tiTiilkkl dk ?M.Tiplk0i1 of llki-llkMOrlimtl iiTkdof lllc? e'odK 
noriiie and callver activities nf like pang Elian llkal 
in yoiir text. 

Br^'-in, Kiric, ^^Uko Piipugn Crjnritry'p Ariz-onn.** Wirier 
Sopp/i/^ Pcr^if'r L> S. CTkiXklikp'ii'al Sur^ki'v, Wash- 

Ingirtik. 

'ilkls pip^r afforcK an sidri|LkLLEo clem ription of 
tile physirrtt eondiliLias of the l^lp:l^o CoiiiiEn-p 
wlkk-re I hr Piipr4.gii Itidiant rnm^ nn ajp-lriiltiirr on- 
drr i'rtikditlipkis even oioro iitifai orable ihan tlkuso 


iif I hr rc'ca m where i he IFopt lii"e+ 

Crir^ry, II. 'The Navajo Onkiiiryr ^V=Vifer Sup¬ 
ply P^tyt-r S. Ctkkltjrj'ieal Survey, Wavlk- 

Inglonp 1511 ft. 

Thi^ pn|ier clr.srribes in detail the physic-nkl set- 
tfn^ of Ehi- ri“gii>n ntrupied liy Elie Navajo iind 
tirtpi Indians. 

Knhnp M. C,+ DinArj, Ylking Ft™, New'York, 

Tliis pFkhllratinrk is un infctiwliilg popkilor ac¬ 
count of an rspeditjkktl fhlrt ihe bacic ctninliy kkf 
Dcitvli Cniana atkd eOkitainj a detailed account rtf 
iht Djidcji and their aelivifies^ 


Chapter Thirfrj-One 
OKI ENT.\L AGRICULTURE 


The Development ond Effect.^ of Ag^rktilfttre^ 
ActicultnrLiI mv nl the liind tiifxlMies the 

■ rihEiirLil uxi%iroiinnent, vwn ihoitgh practices -ure 
those oi primitive, niit^atnrv' priKluctioii. ch.ir- 
acfcriltciJ by shart-Eime use of Lniets dearird and 
tretjueiil shifts Ljf Inciituin tif ciiUivated fields. 
The duiiigL- produced, liowever, reaches ils nncd- 
niimi in regions occupied l>y iiiofc advanced, 
sedcnlan' pnpiilLitiuns. Jti such lueasi, nnl only is 
the natijral t-over of grass or forest removed and 
tlie soil tilled, but CTi.>pS, frequently new to the 
environment, are grown ou the Siimc Helds for 
many years in siiccr^ssion. This is also generally 
.iceumpanicd Iiy the pmcluctioii and use nf vari¬ 
ous domestic unimiils. !tt facl^ few of the ectv 
notntc activities of man alter the natural en- 
viTOnEticnt as fnndanxentaUy as Jo the practices of 
sedentary agricultureh 

Such agrieulturril llse drstojys much of llu: 
nntive plant and atrimal life, sohstttuting forms 
iicvv to estendve^ ct>nliiniou.s areas. Not otily 
are useful plants mid aiumals ititrodiice^l, Inil 
others ViS welh which frequently displiiee matiy of 
the native species ncjl destroyed by actual eol- 
tivatlon and pnsdng. Thus the flora and fauna 
Iwome alit'Tcd so greatly that reermstnKiiori 
of [Tast conditions from prestmt evidence is oftei^ 

JiffitTdt. 

Accumpanving the inrf>ai.ls of cultivation anil 
ilisplacenivnt of native plants ami animals, high- 
vviivs, both improved and mil lines, ap[>i'ar 

xvhere formerly only game Iraih and si ream 
courses interntptrt3 the eonthiuity of the covct 
of iiLLtiv'e vegetation. Houses to aceaTnmuflate 
the seJcntiiry agrit’iiltural popiilalion dej^eiidenl 
oil eontiiiiuo'ns u h*" of ih-finite flidds ilol I he land* 
scape, aiul urliLin aggrcg.itiouj^ spring up at 
irrcE^iLir inServals to serve the iieetls cil the 
surrxniiiding agricultural areas, Tn these towiLs 


ainl cities, the nuiviinuni of alteration is iniuii- 
fest, loT change there may he so extensivn^ as to 
mcKlify both surface toateriuls and features and 
cause such eSsentlaDy ctinqdete deslnielioxi ol 
OLitivc life forms that eoltnral rather tlaiii natural 
ieatmes dominate the landsCi^pCp 

Hie beginnings of modification of esteiisive^ 
oou tin nous areas by sedentary agricultural activ- 
itiejt had their mgiu in twi^ centers;: one in 
sonthen] and southeastern Asiia; the olber at 
I he oicsteni end of tlie MedittTTaueao- Frorii the 
first of t hese I wo centers, sedentary agricnhni^ 
pll^ht^d to the north in China and into J^Lpan; 
from the se^eond, it ?ipteatl to soulhcm and even- 
tnally to weslern and iiorlhAVestem Europe, and 
thence to the New* Worlih Australia, northi-rn 
Asia, and stnithem Afriea. Today, ibs advLoiCt^s 
have Imwii so estelisive that the agrieiilturnl 
frT.intier has dis;ip[x^areil hi most parts of the 
wtirldn though olher fruiitiers of at least as gre:it 
.significance and pnimise n-main Id challenge 
human enterprise and eiidciiMir. fii tire relatively 
few places w'hore the agfJCuloiral frontier, either 
tei upon try or permiincnl, ,still ]X'rsLsts^ it lies 
along the Ijorders of etild, dry, er vciy wet iUC-iSH 
into rnojtt parts of w'hich profitaldc agricxdtnre can 
advaTicc onlv xvilh great rlilficniltv, if at all, and 
only iivherc means nf offsetting present l>;indi- 
caps have Ixmx devm-iL 

Tire exact charxicter of the advance of agrieul- 
Eure viirfes iHith willi (he region invaded and I he 
[Kipulatioii group which develops the nrea fulo 
which agHeulture piisla^s. bhysitvd conditions 
everywhere liinil agrieulturnl op|xirlunity by 
favoring or refusiug the pissihility of economy 
k'ally important yitdds cd ^leBnite emps^ For 
exaii]|ikv ime area may perniil profltahle prtKluc- 
lien of ricCj sngarn and other emps wdiich kiti be 
growT] effectively under similar contlitions: an- 
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MAJOR OF 

ORIENTAL AGRICULTUF^ 
AGRICULTURAL AREAS 


Fk;. 2W. M^jur ol a^rkulELirul ilh> of [he IlumI with OriiTiljil pnitlJoeL 


«tlnTp cif uluMi, li^rk'y, llihx, ^liicI thos^ oniips 
^^ ilh Lirinparribk' clini.itic jiuil s<ril rcrr|iiin'mci;lji. 
'r\iv luritiLT ji^ ihcreiLirL" limllrd Uy eiulniiitHuntal 
conrlitiEiEi:^ in his chiMCv uf wliit-h cau Sw 

grown profitably. Tlins tliL- cliaractut cl^ llie 
adYaiict' is iiffrck-tl lay C'liviriunnoiit. Ek^woVE^fp 
thoire of tlie sqim ific crop to bt gnswri is ihe 
rt^siilt ol lndi\'icliJiilH ^xTSiaiuit di-dsion, vx'liich 
likE-ivisf IiLfliit!iic.viE [Ik- typ4.^ I it cultiviLHon aii!i;| 
often ihE' i>hjeC'Hvt^ nf prcKtiiction us wi-JL hEiEiiC" 
tiEoes. therelurep ciiltivalhni will lie iidensivep 
soriketjine^ extensive; Minii'Hines few aniinaL will 
lie kept iiikEl itwcl; agkiiiL by ctintnLst, the animal 
iiichistTh^s will inilk large iti tlie regional eemuiinv. 
Tims dt-cishnis of the ['Hkpiilatiriit grEiiip affeet the 
r:i[e ami thamctet iif ihfc' adviinee of ain'it'idlure. 

Tiiday. in nidditioii to primltivav soitielimes 
migratory prEKkielimi. [hEjirE^ are two cOiilresting 
ugrioLiltiiral systems: one, I he OrienlalH wliielt 
spn ad injm the sfaithem and southeastern Asiatic 
center: the other^ tlie OcciiieEilal. frtmj the center 
at the eiisirrn end cii the Mcrliterrani'an. Which 
fd die twEk is prjirfked affiants lioth the extent of 
the pklentlnl ugrieullurLil Eirea and its passible 


iLse^ Wo shall consider the first of these t^en 
sy^iU^ns in this chapter; the second^ in eliupters 
W'hich hkihne, 

Oficpi/^d Agnrfihurc. OriEmtal agrieiilttiriB is 
diarncterizi^d by sniull fanna, intensive ciiltivu 
Hon, little uxe of machinery, mtich Imnd hdiorp 
niid proElncthm of relalH-ely smidl surphist^s ol 
tnosf agricultufjd E.xmnnoditics, particuhLrlv ol 
toEKtstiiEls, few^ of which etitcr world trade in 
im[M^rtaiit Ejiiantitles fmm ureas where this ty|Se 
of agriculture is ptai^icefL U is. tlierefore, un 
essentially sidf-snilidiig. garden tyjje of agri- 
culture. Where highly <levelcs|H^I, i[ pennits Sup¬ 
port of Eilmttst incredlhly lAense- Eigricultiiral 
pnpiihktintis, US detise :is [hose f>i fiighlv indiis^ 
trial izi^d ureasp by ensuring maxi mum yields at 
EkI! costs. Elk S4pme casesp in fad, the returns froa^ 
such use of the land ri'present the fruits of lalkiir 
rather dian the iHJiinty of imliirCp in a %-ery red 
xijfise. Snell pmetiees rucunn nut alone expendj- 
tiire of efftjrt out t>f all proportirui to rellimsp Init 
0$ wcllu chujice of crops Elictated by the r|uatititv 
i>f fiKMl ikbtalnable rather tliau by the *pm|itv of 
the supply secured. TbtkjjL they represent appre^ 
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c'KihU:r s;icritite Ui eitsiire vtitiiiiiLTiitivf s^.'curity. 
attained 1 a‘ lulxirluu^ly jchiL'\ftl, stiiall returns. 
This results Ui Iri.-L'ziiig ihi' uf 

a lovi“ k-vcL Ohviniis^ly, they preelude the pisisU 
biUly ef expuusiQu ui iighculture into subnuir- 
giriiil agrieuluir.Ll ureas, where n.w: o( macllinery 
is fiiic-essury seeiire prs^hluble prrKliitlian. Tim 
general idriii ni sueh Oriental ugriciilluru h Con¬ 
di tioiied by eTiviroiimei>lal opportiuiity; the evact 
pattern by liLiniaEi choice, Tlnis OdcTital uigricul- 
turc is of Kvg geueral types: [1) tVuii ot the ricu 
Liitls, and (23 that of areas used Fnr | 5 ^o^^^ng 
othcf small grains Liod legumes soch as the Siiy 
l>e.ii]. 

The Rice Ihe rice lands support ap 

prciximatelv' one-third of tin' earths Uital populit- 
lion^ ihniiah csimprising coiisidtTably less ilian 
S per ctut uf its Litid siirliiCC. Couculitratkui oE 
such a large iiumlwr oE people clepeiidenl on 
agritulturo on this smiiU fraction oE the earths 
surface produces the niiLvimum densities of rural 


pjpulatkui known- In dn: rice‘grow lug provinces 
of the lower langtze \ alley, fur C3«a[npk% the 
ikiitidier oF iuhalutants to the scpiaie inilc in 
purely agricultural areas varies from SJSH to 
aceording to Mallory* Certiiiiily, fevv areas, even 
those whidi are highly iudiistrializcd, can match 
these clensilies, huch conceritraticnis are triade 
possilile by the Eact that, under fav^sralile con¬ 
ditions and the intensive ciiltivatiEin of Orietital 
agriculture, a given sirem of latul supplies nnicli 
mc^re foo^l thsui it would if nsiai to proiluce other 
tcreaLjL 

KaX ouly df>cs rice afford it hirge amount of 
food frciin each acre uf laud mider cultivatism, 
but it is liL^vviiie a crop which can l*e growni with 
few and simple ttnalsp SO jdniplc that the lyp^ uf 
pruduclioti eiskployed in Oriental agrtCoUitre U 
sometimes descriljed its “hfwi culture," Tfus is a 
great sid'^umtage In such areas, w here iiidividLial 
Land holdings are commonly small a nd a large 
mvcstnxeut in esepensive tools and madifnery 



Fic. 291. Ad aericiiltimil scote* in the liwai catchntfnl area, ct‘nt™l Chino- Fradiiction.. cxtMjpl w rum**! 
up the luwer slups Iw- terraeing, is eORfitird tn the flut tdhi^HEim of ihr vallev flcmr. whU h is Well a ij 

gTiiwinn rite, the inalor vi^reat rtnn. Other cnip« growTK in ihts nren ttiehale wla^iit, nuH^e, p'av 
hainhrK}. Of this list, Llii> aniiujl emp tire Eiowifi nn the rice during tlw winter niEinttls, Me isiM ai] m 

crops, tea and bamlNju, ou bud unsuitable for utber prtKluvIiea, (Ctjurtesy of the 1,3. ImuI tainsaTEa 
Ser^lec,) 
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¥li-.. A r^-IM^rk;hlifL^ t.^iini|sSt' uf t 45 rT<kL-iui^ ior titt- prfjduwtJiMi. by llie Itu^ms. ^Inune^n l^roi-iiuieH I 

(OpmUi’^iV iil tW U. S. S^mI 


wi^nkf Ih^ L^iMkc^kniai lly kiiivEpiiMLl J 15 '^vriK iks im- 
pn^^|l]]L' ul rc^.LliAiliuh by Hh' funiUTS. Ilk ;itkli- 

iliiii, rjt*e is WL'I! I'lLiaiitt^d Ui ihr [npi+^ikphit;. wjiL 
ckTkcl elirii;LLtiij L-i.itii[il.iuki& uf Lbi^ ricx? KltkIs, iv^Kt-TuiLS 
ITKkSl illhrr nilf, 1 llLTcForf tbo tf[>p is 

onu W 1 .-I 1 siiilw] tu nmsl uf (Is*: nn-Lks wIktc it is 
1^0W£i £LS ikf niiijiir tt-mit: WLirni pliiliks ri'5;i(JkLS 
Mltli dr'ii-Si^ y^runlUkrrd pikpiil^itirnkS* itk pi^niTul 
\vktb Hilt ri-lalively slight LxiriikTkfrcLal nud iriikis- 
trial di'Vrli ipE]ii!£il. 

The Hiee riJkd It.’i IhihUcL RiDi:! isi a tT-np 

£>r pfLkiiks urf£LH whim'll iin- itt c;iti lie IlHUKk^ch Rir 
il EiiiLSt Ih: grmvi] tin lii^liis tHiviTi't! Bv stanijin^ 
svaUT. Tlia wuliT, rnkkr^'iivtT, tiinst Ih' ktpt at 
ail iipprnximatcly iiikifonn ih-pl}] iiF 6 uichcs dtir- 
itig ihf ptTiotl uf gruuiJi. the fie Ids in tiee 

Niust In- fn^iirly li'vrl, W'lteru Jici- is raijif.^d rjik 
evt^ik TPinfk'rate filnjpes, llii'frlurt', it Js net'eiiurv 
to TLSorl to ti rniciiiig nnd 10 nunfify tlii.- rialnral 
fhi:tWit'll ihv rn'ltiliiin" wulU ■iiiHk-fenllv bi 
insure tolerably level i^nrbivi'^c bir I he hkilividual 


Jivlds where thi- vmp is groviii. Where temieiTig 
h lint iii.ta.\s?i;kr>-. the kiiii;l rniiy Ik m Hal suid 
pritirly draioed thiil the padiln^s or fields arc wet 
and often tintli.T water in plates, even cludiig their 
prep-iraljoik lor pliLiilIng. vi tluil tlic farmer kcniHt 
xvikrk in mild iis inuch as a Font {jr eiilfti' fn cleplh. 
J liuiigFi lliih is clis;igfiiL*iMble, it ^iinpliftes the 
prnhlcm nl uorhhigthe soil \s ith criuh- plmvs Lind 
harnl t<j(ils For, tvlieii v^'i't initl soft, the soil turns 
o\er tiinre easily than it iivonltt were it drv and 
fkard, Skjcli wi’t lLind+ wel] aiiupted to growing a 
swamp t'nip such us rite, is tiEisiiilafije fur the 
pfoduclion of nlher cerE mIs, estept alter drain¬ 
age, which is alway.s e^pemlve and s£>ritetriines 
virtimlly imprjcifiih]e. Otea^ainallVp isncli wet fields 
art- ridged by h;irjd lalior. sti tlial sErips ef dry 
siiih mi w hieh Wkjps may U' plaiitech are exposed. 
^J'liese aiL- wfnliT ero|i 5 . Though diis is sojnt-lJiries 
dorae, yieldx are alien tow, liccaiisi’ of piMjr siiils, 
so that thr vcpkitare may t>e nnecvkimmic. 

ItiL’v b ladfevt^E to haive iK^eii iiativ'c in fndia 
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Kia. Hite laiiit ill eriitriLl HuriJihu, wit(i ML Vu.\\ in liie b^ii k^rruind. Qittle falbvr 

tKiiii !uirs4-i are I^^.ninwinly oS f?l*W imhnah in prepufing the Und Enr pluiitiiig w^lleic ji is sd 
wet. (CoLirtctiv nf KeyslLine Vm'W Qmi^Ktliyn) 


ulul Lu!j;iei'ld Jirtsiit nf soiitluMiitLm A%h\. iin^l 
jhixsiljlv it! Ssiitfci (.‘liiria wrlL Iputt itii wild 
nrKt^tlor, ibi' nl wbitli wus prnhiihty ^.nlh- 
i-H-d and n^-d tis hjnti Uy naiiiv j^ein ralitaiii o\ 
niigrylnr^', |irinillive n alive popiiLitinns, have 
evolved the iTHaiiy h-pes of rice grown t(Klay» 
Si non ut iliciie hii\G l icen s^xa'iLklizetl liy carLdiil 
sek'i.'tinr] nnri iTret'^ln^g that lln-y can lit* grnw-ri 
siiiLt'tvssliilly Un to the north ol the mgjnal Inioie 
nf the utimI: ollurs of less (rnportjince anl 
atLiplef! to ophoa! eLdiivMtlnia E'lMim die nrigitiiil 


c<Milcr of dispersLil, iriixt grcwviiig spread to the 
iikiLiiich oF soulhciLstern Asiii. mistahly to ]ava, hot 
to a less iiTipnrtniit exleiil to SiLmAlTa^ Bonieti^ the 
tk"lel>es> mnl New Cihoea. to the tiorlh, its eol- 
tu-alion event null V r.vlt^titled lisj lor as Korea iiial 
inin t\w IskLiids of Ja|iiiTL todiiy one of tin- greal 
rkt'-pForhU’ing afcjis nE the woflcL To the west, 
espinisinri wns for many ynirs ehee^kei.1 by aridity, 
and it Wi 4 s not until inodem limes that riot: grmv- 
ijig hiirtihal ihisi biorter and invadtHl the Western 
worliE to SJHV iippfetriiihle estciU, Where grown 
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clscwlk'fL tUm in iUt: OtiiMil, the imp uses 
]iriiitecl iireiis rif flLit, ^I’et IjiikcL pcwirly ficliiplctl 
lo other at fntjrvly uusnitetl hir ihctr 

[ir^Khirthm, iiiicl ciiUivsitioii h nuich the ^mv u*, 
tlisil for other L^ervLils i^rown uiitU-r Oct'fcientit! 

M aj^ieulture. Tims, even tnKhiy, tntwt ol 
I lie rice grnvviu UU |^er eeiit or nioa^ fs produced 
hy lUf riw liunLv «l ihe Orient. 

ftr^e Ctrcnehi" and JV(iere.w, PnuiiifrthiTi ni rice 
geiiehdly uecessitutes crmperutive efForl, lor miicli 
work is euiiinuuily needeiJ to pfepure ihe land 
atiJ ijjt^eiiri) the supply uf water iiecessjiy kn 
irrigLitisiH the fields. Witli initiatioih of riett groov¬ 
ing, jood supply liecotnes more idiimdLLnt iiiul 
more pwpic cun he supportetl in the same area. 
Knrther, m i)rii-ntal reijJoii^ the sigria.iiuira] sys¬ 
tem euiployed in produetioii nnakes it passthle lor 
many persons lo find employment in g7i>wiikg tin' 
erop. Thus popnladoti inuL to intTe,m^ sleachly 
up to the limit of the possibilities of the Liid to 
afford iood supply nnd galidiil employuieOl [or 
all. 

With eontiiniuiis tenure of defmite aren.s and 
ihk jnereiise uf pipidatiuii, the petiph* of die riee 
lands finil it desifiilile to estahlish an orderly 
s(K'iety\ Tlierefore effective sotial and gaw'tn- 
lEleiUal organisations tetai to ilevelop. Kiirlhiir^ 
wlu-rea.s I hi- nii[;ratory himtitig. piuitorah and 
agrit'iilturul pupuliLtEons ol adfaet'ot areas shift 
tnjin pliKt? t<3 place, vi ith I he miiiirnnin dI re¬ 
sponsibility, often ^^ithont the exertion necessary 
In make grc-al progre,‘^s, tin- tilh-rs of the rice 
Helds ant^ th^d tu itu- land, Itespmsihle for the 
repair nf dikes and eare of ifie ero|s^ they stMin 
learti the fundamental Ii-ss4in that. M'ithERit the 
assumptiuii of itidiviLfual respumhility and the 
exertion of soslaEnerl vUnrl^ little udvante is possi¬ 
ble- and that hut little mure than a fjuirc rxi.stcnce 
insiy \h- exp-eted or ciiu Ih" secured. Tims rice- 
growing areas In'Came those of greatc.st devehjp- 
ini-nt and iK'C'taupanying cultural advance:- among 
the lands of the lower hititudo^ 

Ail Emmplr of ihr flier Luufit. Java 
alfords an exeidlent illnstrLitiou td thi> fact that 
the growing of riee ntitler an Orietitnl system of 
prtft fuel ion will funiisli support [nr cnnrmoii:i 
mnnln'is of people, hir the island, smaller than 
Iowa, likesv^^ise predumtnataElv an agricnltural 
iirean snp[iurEs ]ippr[iivinnilely Ifl times as many 
people AS tliws that state whuH- slaple ccTcal 
crop is mm, grown with Occidental practiw-.^t. 
This is despite ihi- fact tfiat much of Jara is 


mounUuiioiLs, w hereiis most ol the hind of low'a 
ix smible. 

-Most of tlur Jiivaiii^* live On small farms which 
iivcruge aEmut 2 acres in size, from the produc- 
lion al w^hicli ih^-y obtain tficir support^ industry 
and tratle are of secondary^ iiapirlauce only. In 
certain of the Wtler parts of the island, a combina- 
tujM ol (a%T]ring natural ctmditiotLs makes pussi- 
file tile siippiii ol agricLdtnral p!>piilatioEi.4 in 
I 'Xei^s'i uf hit It ] Eind. ■Ex.tra.dE^Enilly, al | 7 ()tJ penanis 
tu the square inili-. Few areas in the w'orld, even 
those which are highly iiidiL*^trializa^d, support 
such dense |Kjipuljtion:^. uiiil still fewern wlicrw 
agrfcnlLnre k I lie basis for a liVclihucAl. 

l^ticli dense jigrlcnlEnral pipulatioiis are possi¬ 
ble only where ncccSsiEies are few in fiuml>LT and 
starifLirds uf living are tow, hi Jav^a. cxjiitiniioiLdv 
bigh tempera tures decrease Iikm! requirements, 
lesseii I he aEmnnil of elotfiiug iicCcsshItv^ elijni- 
tiiile the need for snlK^lautlal houses and tbf^ use 
4if fuel lor heating, all detrcsirjing the costs ol 
living. Even with these favoring conditions, wants 
must lie lediEcrd to tlie biire essentials;, if all 
art- to hav^ ihcir demands met. Thcrefurc the 
dL'^iri's of the Tiev-eaters which can be satisfied 
are relatively few: food, a limited amount of 
simple clothiug. st hcaise of sorts, and a fesv other 
needs of liajac jiiiportance. 

Fortunately, llie Javiuiese are not eonSCioEis of 
siulfcriEig aEiy hardship from what wo w'oiild cun- 
sidcf diprivaliuris, strange as this mav fax-m to 
u.s; In fact, they are ai-linilty u ^ery happy pcuple 
wlu n I heir few w ants lire mcE- The evpiuiation 
fur this k perhaps to kamd in csluhlished 
ImhiEs am! siHriiil c-Listums partially related to cli¬ 
matic oonditiuTis w Jiich aitj imt couLhicive to 
energy, aec^jrdlng to ULmEingtoii, 50 that but 
hitle thunglit is givtm to the fact Efiat fortune 
rniglil ltdve la-rn Enure kitid. Thus happitk ^s is 
acliie\-i-d ivith what is availahlcH Possiblv thi-re 
may |jc something to be said for this point of 
vitnv, 

Ca-rluiTily, life k aiorc lekumly in tlieso warmer 
ari'Rs than in the highi-r lal it tides nnd time, as 
wc know it, luses its mraTiing und value urk, 
indt-f-d. is for lung fiunrs, liut not at the patis to 
which we are accustomed, hir wlml h ntit done 
Eudiiy may Ik" tEntie tnmorTriH.v, atit! tunmrtosv 
ikwiT t^urnes. Wliy wurry 4diniit the diiy which 
uevor irrives? E hi^ Elbn gard rd the value of time 
Is genera], nut imly fn Jiiva. I ml tliroughnui the 
riei: lauds- 
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stLiiitiiirtls at living bwimt^ fise^l ill ttJw 
jjiLcI ftjcxl supply l?i si»frk’iii:nt or ran )h^ 
iiiLTCiisfil tu satisfy needs by some additiim^d 
effort, pnpnUitLc^n tends t[’^ l^.-eisnic douse and 
to iiioiint I El util ri^tjrltte-d by limit at ions uiiposit,^d 
by tiu' availiLble Food sn[iptyp Those conditions 
are met in Juvu, lienee the flense niid increasing 
popiihnioin 5^iitK>.ntK) a eeiitiiry :iga, lint ixmv 
prokihly in cxet-ss at 

Orh ntiit A^rk'iihttrt bi The Lslsmd em¬ 
pire Ilf JapEin ennsists of fEinr unci lUiLiiy 

hundreds of smEib islands, stretching fmrn Cape 
SEhtnno in sontlierii Evushii. 31° 1* Ntirtli, ap- 
prnxiniately tin- latitude o\ Neev fJrleans, to Cape 
Soynmi in northtm IlohJiuidn, 45^ 29' Narth, 
about the lalJhide of Nriiineapolis, This is a 
north-son ill extent of nearly lOOt! mileSr Vet, 
despite the relitively high liEitinles in wSiich 
lEiost of Japan lies, litkI the great diiTerenLi-s in 
climEite from sonlh to tunth, an Orit^EUal wslem 
nf sigrienllnie prevails everywhere. This tnay 
seem pet‘nhar,i liejIi^ss it is ri:'iili/i.'d that the Japa¬ 
nese* were overseas invaders arriving imm the 
south, hri nixing with lliein the Titellinds of rice 
pmdnetion leanied ill the areas fmni wdilch tJiey 
came. 


Grigii Lnlly+ die islinds cverc oeenpied by the 
Ainin a pipnlatioii de^vendeiit largely on hmitiTig 
am! fishings Lind making only liinilccl agricnltiiral 
use of the- land. Willi the arrival of Japatiest" in 
the jscnulierii Lslaiuls, the Ainu weff^ either gradn- 
allv hirc'cd nnrlli into the le'ss desirable parti nl 
IfoLkLiido LIT they di^feipp^■an^d by assimilaHon, 
Toelav, Otily n few remain, cvcei in llohkaido^ 
atid llii.-se few are sa^gregaied in restricted dis- 
tnets, 

Ln tlbe scnilh^ wbi-ro the eliniale is siilitrEipica* 
in character, and in places So vvarm tlucl cmpscan 
Tie gp'owii out of dsiors throiighonl the ytsir, tin" 
hiErodmllmi of rice as the major cereal crerp 
presented no problem, sinci^ many small idSuvinI 
pie ins. as well as the climate, favored pmdiic- 
tion of the tTop, Even when its cnUfvaticin 
pushed fsirtber Into the main iskncL Ilnnslun 
rice con Id still Ik* gmwfi ivithont great diffleiilty, 
hut its nnrihwjird priigrrss was finally hidted 
by the short frost-free season in Hokkaido. Eor 
iiiniiy years, therefore^ the Japanese avoided this 
northern island* escepl for Its fislierit^s. fur it 
did not iipp,’'ar to L>lfcr oppirtiiEiity. W ith its 
tnofe recent agri^-ailtiiral iKenpatiiin* the prob- 
letns arising with atlemptcd use of the Imd lor 



Fu-.^ £94, All ns^rkullnrd in luti- April, iin the fine liinds af the Idilknri Philn. MoWoridn, In the 

hireiinnW ffic piddirs with piles of rice sEraw, i*hit;h wilt lalvr nlow<d un^ as ferlfii^ii^; 

to the rii*lil is the irriiiatieu ditLh. i^cinilLld by a lypied grau l maik m the havkgioiuid an- 
wered OH an i liiiiis tioni i:llilih Elie waEir hif |rTig.itlu» ii ScKlirVil, Till- Sc ill tend art* liKillcd CO 

the fEidividiiLil famis. whic-li are tnU friitjEiimtid, a* tluxy lire in the-Kiolht-rn ivEaudv, 
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Fm;, 2U3. 'IVpkiil ugik-itlliitiil slvhp inlhifiiiidcllc: nl Miiv, on llic rji^t tt^sL uf lloiihikiiL, m-rti 

HlryihimiL In tl]i> !i;iilg7otii k! ;irt‘ llie iigriLnlhinit VilLij'es ir jhc fcKul nf tlie in tlm Eorp^nijnd. 

liiL- Hn? ulluviuEii ritzt iii gnnvu. Tip tfli? IlTi, tlic lluddii-!^ JljVl' rid^i d .md winirT vTnp aril 

Srjg iJii dn- i'limlinns, bt tvi-ci'ci whitli wnit-f In the bingnpiind, q Jj.[innew Eiimii-r, living Mi ui sis n 

diLih jininiul, bi pluwJng ,1 w^-E paddy, in prepaniti^ifi (ur pl.mliiig rkv. 


prikliiL'Etnt] wcrv su new and ionnididjU* lo tke 
JupinK^‘^e Jhal Inreigii e.vjinrt!i rriiEn tho Wt Jitnrn 
wurfd WL-rv hr4ii]gl]l in in lidvlfif as in eIm** 
crn|]S ,nkd lUt" iindlifids ln-st adiLpEml tn tliuir 
pnkdncfinn in tlii^ nf?rlli L^nsijlry. wIitTi- vvinlrrs 
are as or Inngi^t, imd ihe wealln-r is aSnufst 
if not i|nili.* so raid as in Mirniosnla 

anil WisL'iknsiiL Fullniviiig da- advk-o ol tlu'sir 
ihv Japanoso iiilrotlnLtHi sninr mips, 
now 10 llicir f xpcrienc^?^ jiLirtuinlarly Oiils. Thr%' 
also t‘voiiiiially sneor^-dod in pt-rlectiiig n varioly 
nf riws lliat wiinld [nutare during a UCi-flay frost- 
fTi?e season, ssirtch pnrmilted tlir[n In grow thidr 
fiivorilt: cereal, tliongh ymK'SvbLd Enss etrs-elividy 
Iban further ^unilli, wbnre Iwilh ihe E|iialily nf the 
tnjp and yields [ht uere of land in prndiK'ttoti 
ilia- liL'tler. Witlt all crops s^iswn, boweviT* tlm 
prat-Eiei Ji employeJ Were diosc of Oriirnl.d agri- 
cuillnre> wjtb niinnr mnditk-utiotis mLiiiit neeessurv 
Ijv the long wtikters Lmd reljiEieidv sparse |Kipii|a- 
IjciiK 1'liiLS jupin exihilals l»odi ty|KS of Oriental 
agriinllnrc siidiiiL her l}ordiTs, a^ \vv]\ ics liie 
merging of the Ewo sv'.slems: (i i [hat of tlm ric'c 
laiFds- uiiii (2) tluit of areas of other irnall grainy 
and tlie legumes^ 


Farm Hizc t3ttd ihv Prill !ctfi of Oceupti- 

Iron 03 /rrpjij. JiLpan i^icvx>ry'\vhe^t^a land of sniulE 
furms, tia' asefiige fartner wurkirig about 2.G 
acfes id Innih or a liuet appri^xiiiuLlely half the 
si/e of an iiei rugc city Idihjle, T ins sbiterni-nt, 
Imwever, may convey an cxaggL-ratefl i[npri.^si[ 33 i 
i>l die size id the average hmdhnliljTig in the 
south, wbivh is inireast-J iiniEeriaLly by the hwger 
size of Elto farms in tin; northern isLinLC Hokkaido. 
I here, the averuge rises ti} owr T at?res, in part 
liec-anse il is a iievily st'ltled urea aiid in part 
[n-c^MiHr nnly one crop t'^ni be grokvn eaeh year 
on a fiidd, in viu^e of tin? Intig, cold wsnterSr Tfins 
neurty iU [Vt cent oi :il] farjiis 3Life iiiitnuJIv smaller 
than the averagn of 2.Ji acres, lu fael, over 
2o |xr tenl are only shghity larger tluni u fair- 
siva-tl eity Erit+ iikiid inviiers f)i :ls many as 12 acres 
Eir tnore aimpriso hut 1 per cent of alt farmers. 

1 he indisiiliia.1 farm of the sonthem Jshinds 
Lirdiiiarily cmixists n| iseveral scatleri'd^ mifenved 
Iruets, possibly sijj tn all. each snhdividcd into n 
rnimlM.-r of smiith itregiiliir (ields, sii that it mav 
iiiclnde as iimny us 20 sepurate suhdivLsif^n.H, eacl] 
less (h.in h.df the ^izL- of a sinall city lot. Typ¬ 
ically. the fanucir of the southern Isliiinb livy.s 
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in an Lij^^rk-fciltLira] village, imm vvhieli be goes put 
to work liis istaHereJ holilingSH ahuk pvr eti^t 
of tiii b art- sionnally fcnli'iL Iti I Lokksiidi^ tlie 
iiortlieni islitntk tUe iLinner geiu rally liv^s im tiis 
lariTi. wiiLflfc is ordinarily ntil fragnnented. 
snc’b rinse agricnlBiirikl settlement. J»pan is a 
veritalale buman anthilU iti tin- oteiipied pUuiiS 
aftvLS wimre aeritiiUnre is pnssihk*, even tlie 
ctiiintry liter.illy svvaiTns with priiple. and nil 
w ork irnin stnirise lo Lktrk every day ijf ihe week, 
some im t lie tlry iiphiinl firUl^i> sotiti- in llie innd of 
I he riee fields, in an s-ifort tn see lire n living Iroiti 
ihe relatively iinpriiHliielivi* soiL 

Rice in ynpln, Japniie^je agrietikure fs (JriiMilnl 
ill Ev|il% with rice cverv-where I he fiinsi iinpartanl 
ecreiil enip> even in iimpsI par^s uf tla^ tasrlbern 
isknid nf Ilipkkaidn. where W'ixiEens arc both long 
and eohl and only t>ne crop a year is i>nssihle. 
In llte sonltieni islands, riie is more impirlaiU 
ihan 41.]I ndi(T cvrt jdjt eoaihhied. In bd, .so iiO' 
porraiit is it hi the ngrienlttjral system ihsit ft is 
grown I whenever and wherever |■Ml?aiye 5 . Other 


enjps oetaipy only land which cannot he used lor 
Of land which camuk he ^ ti-sed during the 
winter moniKs. Tfie oilier ItwHl afnp?i such as 
wheal, harley, ry'c, Iniekw heal, ^xitatocs. and 
otliers are thei^^fore “filltT crtTps."" using bud 
widch. either tt^mpiTraiily or pemiLinentlyp can¬ 
not be iisetl to adviiiitjige tnr rkv produclian. 

The domiraiinl p?si!ien riee occupies in the 
:igricnItnraI isysErni of Japan rcjiults [rom a enm- 
iniiatkm oi hivoriiig eireiiiiistanees. Firiitp and of 
[iLirarjiuunt in!|inrtLiiiief\ is the iacl that the arahic 
land Is largely alindal hi cli.iT 4 ieler, ninch of it 
verv Hat, low-lyingH amt pennitlnig HmHiiiig 
wilhnnt diHit nlty. TfipigraphicLitly, and with rc- 
jtivid of irrigahilitVp such Lireas arc therefore sail- 
able lor rice ]>rodnciiuTi without expensive prep- 
arLit ion. Jnirther. tire poorly actali'd s^rilsp though 
satisfaetory lor u.se in graving riccp aro mil snitt^ 
lor ordinary iipSand tereal crops^ In Hokkaido, 
these S4iils of the wetter flat kind lend in lie peats 
Lind Tiiueks. likewise capLildo of producing rice 
hut not well 4idapted to otlier crops except 



KlO. £tK^. All agricnhural in early April, on die Kwaoto riain, nnrth nf Tokyo. \U'H\ die piddii-^^ 

diongli nimid^', !Jiv Tial i‘ioi'TE‘d Iw vt,LndiTig w itcr. Sonic arc ill wlok-f n-frijw i^f vcgctiihlcH, gfuwti for the 
Tokvo Iii4irkcd oditT'4 Lire idle, Im! tUa hinner^ are id rea dy R-pLiring die riiEges IhIw ccti tlicm, pirparatnrv 
tu |di 4 iittng |inH\ Tia-tn'c-i mi die radgr.-^ un-oi lla value i-Xivpl llia< tJiiw serve as tiuppirls to whiLli poh^ w ill 
Inter Lashtil lLori.^orilulk, iSii !licSv% t]ie mx will k- hmig up to dr>\ afler it hiv^ IhLa ii hur^cstvai. It w ill lit- 
iKJtrd thiiE the tnt^ have Ik-iii tlial h, dicir nifty, \mve iHa-n cut out, for smly die trunks arc m-ta'S- 

siirv for nse iis siipj[h4rtS. 
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Fifi. A|] Uj^ciitliirjl Hixiii: in Homhn In (nte May. V^^inEcr ccreni cmps on ihfl 

lii^lu^r psirt^ of tln.^ [>lwEii iirc n'stdy for hnncst; llic rli'c Imivc tuA Iw^'n 

p]^nj[4xl oJiV'cB. In llii- Eiu^rgroniicl, iht^ nmcl stiirU eSe fxlge of iFil- nphind. Ttio sEixp sSopt-w of ihu 
nsUs nri? tml in ni^rk-iiltitml nnd, t^t'e-pl llioy ns.x'rininiiHbLfc Lditms, aro cflven'd witb 
brtk'ih nod Et«^, (Qsiif(t!sy of tW Koy^fcont? X'niw t’nnipany,) 


wflEiotil iucU cxU«ii$ivp drniiingo lliicI Iil-hw for- 
ns to proven E jirnfitv 

Sc-cond. \Uv yk^lds of riw nro tugh. oi liile 
iivtrLi^iiig in of -lEJ bij-difls p^.:f ncritj. 

rhi^ one iiiid oiic^lkLLlI lnt3c.:S the nicnilier of 
E)ilabels wheat per aE’n? in JapniiH arid die gnin 
in iiHid values seenri'd Isy growing rire rntiier 
Eh;tn wheal is even more pronnamced^ higlili- fiTi- 


l^frl.iMt in ihifi tienitely popidiitod part nt the 
^vtrrld, 

I'hird. Oriental pniL^iei’s In agriculture, par- 
ticidarly in gn paving nvc. In veil vc inlidi l^tiid 
l^ilsnr. This is siipplEed by EIul' deikso population, 
di'|vt'iidrjit na atitl miide possible bv llae er€>p. 
'rbiu deitse pi^pidaflOEi ii<jt only makes p«wsilj!e 
eEip riE net by Ortcnlaf metlunds of pro- 













OHIENTAL AGRlCULTUliE 4±i 


JurKnn, blit ft ensures as ifie tiiMzessiuy 

eiii|>U^> iiiL [it for tlio liargt? snp^sly ot Libor avuil- 
ablu, 

FourlliT rice is a crop wliicli stores wclL much 
IxHter lliiin most trups of ibo fnjpies, in fact, 

iiLiiust :is well LLS wUvnL 'Hic plituioiTiLniJil keofH 

iiig qualitiL^s of tbls Lilter LTfCiLl Ufe UidieJE^^d 
hv the iN 4 Viiig.+ “as JJooJ siS old wlioat in tlie bin/ 
and by the innmtuiis himtastic sti^ries, mioc tnie» 
ihilt \y|ieat in such ^^wsd condition that ft grew^ 
whfi^ pUiTited, futs lHn;is discoveretl fii thr atiHenl 
tombs of Eg[)'pl. I be ^i>nd ki^^ping i|na1iliL’S of 
rite arc iiTij^>orlaiit, bit much of st^mttitrn Japan 
has uarm lo luitp hiiTiiid Miiorntrs. 

Fifth Liinl List, lint mil ncwssarily least im- 
IKhriunt, the Japanese like rice. It ts^ in factp ihcir 
preferred evTtal lotKlK unnnal tonsninplion 
.anoiniting to an 4 ivcTa^c of 5ii bushels pet capita. 
It is very fortunate thul they do like this ctreub 
for U Is the only one wliieli can lie j^ro\^ii on 
larije areas nf I he land mv<] for a^Eenltnre^ for 
feascnis ^vhich Inive lanm sEuted prevtonsty. 

Other Crop* in fiipun. Sf>me of tlie undde land 
of jLipEiii cm Hint lie irriiiated tti advrantage, in 
tvhicSi case it is iisl^eI fur gfo^^'ing other -«'rcLLls: 
rye^ wheat. biirlev\ and bnckwheiitj other {ikkI 
crops such os wliite and svvret potatotS, U^ans, 
LLiid vcgelaidesi tw cnips like tisi iind midlu^rry. 
These arc all grrm ji+ as is rice, by the ex|Ti^ndf- 
ttire tif iTsnch effort, and yltdcLs Eire hij;h. In the 
ii'herr it h wjLrni thtonglioEil the year, 
sLirh crops mav In.' grown at any seasoti, lliungh 
vninnii'r is Ix-st; in Ihiikkai[h>, wlsere v^'inters arif 
severe, cmlv' ifnriog the siiinmcr. bi additioti lo 
upland fields dev4nted tiJ emps other duni rice, 
the paddies in the sonthem isljinds, if rmt 
w'el^ are often TiElgt'd atari list'd for foml c-iaps 
other than during tlic winter monEhs. Unis 
the crops rtf l^ipan are tlw' familEar ones of thix 
coiiniry niir! much like ihnsi- of romp^irahlr^ lati- 
Endes clst'ivlaTe. Itut the pradfees employ ceI in 
llitjr priKlnctimi arc wry different from Ehose 
I if Ehe \Vc slern ^^-orld. 

in Oriental 4igri- 

-■idtiite. tn Jaiiaii ^is elta wlu-re, involves the ex¬ 
penditure nf nnicli lahor, hot I he iise of fe\v uTul 
sitiiplr l(Hils. Ill die growing of rk’c, hir example, 
tlic Lnicl is first plowed, Hii'H wcirkrd tn'er hy 
hand willi a mLiUnek. Tliix is eIoeic to thEironghlv 
hreak tip the soil and ensure eifeetivc inciirp(^rn' 
tion of the orgiitiie materiEil. soeh as rici" straw 
from the previous year s crop, w hich is spread 


over the pEsdily iKrfore plowing. Thus, w1u>n the 
field is ready for pbnltng, tl^e wet soil has litTn 
reduced lo a Ehiek mud of alionl die cotssislency 
of oatmeal pEiiridgc. Then the rice plants, grown 
in seen! Ih'^Is to jx'rmil the Tnosl idfeetivc use of 
the liUith stt out hy hand in the field. When 
the crop mat ares, it is harv ested with sickles 
and threshed in the fannyiird liy nse of ^mple 
homemiidc drvicx's. All Either crops are grmvn 
with a simfLirly great cxpendiEiire of lalun by 
men lithI WYiiiieti alike^ for Imth work in the fields 
Jn ihc nrcas of Japan, 

The fields are in ctmtiiiuuus use, year after 
War, and, where cliniale permits, thrtjiighonl the 
vear as Widl, Witli tliis procedure^ it is possible to 
gTEiw two, or sumdiitic-S ev^en three, crops each 
yyar on Ehe s;imc field. This intensive use of the 
Imid IS made licCEifiSiiry by the hic^ that the iiidi- 
yidunl farmer may st-iciire not only fiis food but 
hix entire liveliU-tMKl from whal is rt'ally no nvurc 
than a large garden. Thendone ho often praetiees 
whal is known as “intercnUiire/ that is, the 
growing of two ilifTerent crops oti a field at the 
Siimc lime, planting Ehern at different times so 
tliEht^ when one eriip is etrming lip, the other is 
inaEnritig. IE Uki'wise leads to the iisvi of very 
poEJF 5 *nh and lo the limidng of slopes in order 
lo iTicfea.'ic tin* prodiietive arm, 

I'he JapiuiE'se farmer is considerably handi¬ 
capp'd hy the lad thEit mnE-h i>f ila- soil of the 
aral.i]e land fs iriFcrior Eo pmir and. even where 
Ehfs i-s not line, c^intEnuoiis emppEiig of the S^mic 
fu'lds year afu^r ye:ir, and siftcn ihmnghoiit the 
year as well, eauws A scrinns drain on the supply 
of pknil mitrienls in the seuIs. IlLcrefore heavy 
[erlifizEition^ neixMtsairy to maintain proEluHivity* 
is the norEiial praclice. In the nhw^nce-! of an ani¬ 
mal iTuliistry of 4iny irnport^ince, esp■^,’ially in the 
soiiEheni islands where sigrtinltvire Is mnsl in- 
tPTi^iiw aiul donble cropping is common, '^ntghl 
soir ix {■nllerti’d and nsi'd Eo supplement suck 
farm W Ltstes as are llV4uLlhlt^ Each djiy. the ntirbr- 
soil t'lPlEH■tL^r mEikev his rounds td the lioiisen EUid 
inns of the nrlMin centers, mid meh thiy ei long 
priKT'^sioii of ciirts loadE'd wntli luEekels of this 
k-rliliKer w^enils ils way frosn the eiEicfs to the sur- 
rEuindm:[^ agricnltniEil Jireas of the .southern 
isliinds. Stored fn "fcriilizer svells" with other 
wa.sfes, the mixture ferments and "ripens'^ until 
.^nch tifne ax il is fipptJed to the ernps. 

With xiich practices, it is pfi^siblc to roaiotaiii 
ELud even inercEixe soil fertility and to secure vetv 
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A thrrshiTi^ niAcliEnL'! In 

priiJn dMl i>r> prr-.iLiii^^. [ii ntlifr 

tunili^, Ehi!^ F^r wIlk'll Ermhi-M tilt' ^ruin; or, 

sng is bv tin.! use caf SJEiipli: dt-vites. (Cuciriidiy of 

itirgL- yieidjh ol all LTOps ^rnivn. Thus [fit-ML’ ulWu 
LiVc^rj|[^ Iwit-v as; as tliijsi' \%v. taliEaifi im 

iTiiK'h ln'tkT mh, iisml Hilly p.ifX til llse timf. 
Hiiwfvtr, it shiHild niiE Ih^ ink-mtl lli:it wu niiitbl 
tn kiiiEiiU^ tiu'iw? fJrinjtii! praclic'f'.s. Uw tliy litirli 
yiclslsp art* swurix! only by an nxp'inlEhirc of so 
iiiiK-b liitn^r that thry an; ofteEi hirmdy n-Enrns on 
hilnir ralliiT ihuiii from soils. \\%'en in Japan, whorr 
luirnaii hilmr is chi^ip, il pr^ilialde that sriint' 
uf the Lii^rickdttjriil prEHlitr-tinti Is in rt'.hliEv iiHt 


full swingi. £i3il/iHitn, ftnilliem fleri.‘| the 

ir^kses, [1i^ h^Aij of she ikv k drjwi] tfimnoh 
Ei^iim, ii Hull rriuy iLst'd. fii q]E ciistes^ ihrrsT]- 
thf Keystuna Vkrnv CiNti[i;knyJ 

ccGninn|c% l^nrlher, fhi^ngli evury elf'rsrl is beiiig 
tii.idi* El I iiicraastr bkgricTiEtnnil priicEiictiEkn in 
fapats, It iv toiiL'ctlvEE Etf lx: rt^inomitiillv nn’ 
pioliEuldi: Eo airnrnpli.sh Eliis by atltliEiuna! vX- 
ponditiire Qrialjtir, di ^pEto Eht- low vvaj*es ntid hwv 
stLLinianknj liviiti;. 

The AnhimI hidmtrh'fi m /a;iaFi, Iti vfi'W pf thu 
i'!i<.'apiii'sjs pf htiimni lijlitir, LOitl iK’dinst,* ihaisitv 
oi tluL' a^iciihiirai pcjpLihiEion fnrntFj; me pf thi? 
land to produce tla; Tiia?di]ium ampunl r>r food. 
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(> RIEN TAL AC KI LTl? R E 



Jtfc.. -2^1 id ft^rtilbitr urn llielr xv.iy tus die fitrin. Kyntn, Jujxm. At tlie left, tin? c-jrt B 

kpiiJtS with ''lifPiJirV brn kets"; ui liie tiie Iji »rse-dr4i*Ti wugOli, with buelu-l ill front, li^ JtEoppid ht iTciii! 

n| I 111 - inn oil ll ie turiUT to i,eeure ni|^ht wuL 


there are rehitively few harse;; dr Jaiiy eutlle nn 
Jjpatiese faniiv. This is esiHeinUy iriie in the 
M]L]th, w here (umis are siiuiliest aiul [HJpulatkn] 
prefiJitire un El a' liintl is ip'^.'^uteit- Tiiere, the ft‘w 
cattle that Eirt! kt pt are drult. not tlLiiiry Ehiiimals. 
Ill Lhikkaide, where pipriblioii is less dense, 
are liiri^er and inueh df Eiie arable IueixI Is 
upland \ihith {?Linuo| lie Eirigated cffecti>ely. 
I’linsernpS other ihan rice as^iume greater relalLve 
im|M}rtLiiiee in Htikkaido than In the southern 
islands and aniLiials arc iiuire nnmernns hut, 
tfiere,, they tire le%v in nnnilier hy tnir 
standards. 'Ihc minor linprirtasua? nF the aniinal 
i]idiL!slries even^where in Ja[>an is indicaletl by 
the small atnniul cnnSnin|ition uf -uilniiil prtai- 
sibieJi averages only sliglitly mom tliaii 2 
fpiLirtii of milk inid 3 poiinds ul meat per capita. 
Thts ctinsiiinplicn ean inerrMse only if the land 
is freed from tlw nc.-oessity of -jnp|K5rtinj; so many 
and, as yet, no teasihle Toetlirjd of acrcoinplishiiig 
this JY soil liii-s ln.'cn propEisetL 

Scpme Prohli'm-^ o/ lupancse A^rivukiiri\ l>t'- 
!P|iite paiipslakang cultivatiEni and tlw high )ie!ds 
^•ciired bv the th'ientiil system of agrlcnllnre 
]inicEi<^'d rhroLighoiit the four main island Is of 


Japan, both the individual fairner and the ftaiiv 
try am ftice^l with several se^rioiiii agrieuUoral 
problems W'liich press tor stdntion. The individnal 
tanner is haiKheappt'd by the small size of his 
f;imi and its IragiriL-ntuEuni. 'iTe first limits his 
Eiiita! production 1 the second intef feres with i,iR 
eient tultlv;itiofi for, even ^iVcre thitihinery with¬ 
in his means or j^yailable by tftoptTalive pur¬ 
chase. ihc small siWjpl the fields would prevent 
Its use. Flirt IHT. nut only arc the i3idi\idual fanns 
small, hut much of the Uiiid, over hull of tliat in 
ric-tv IS fiillivaled by leiiaiils uiid rents arc liigh, 
fit) |icr cent of lla“ net yield. Again, the linhted 
amomit of land makes it high in pritc. much of 
tl ie riee’pTothiejng la [id being held at SKKK) or 
iTiirrc ]ier acre, wfucli placvs it out ot reach oi tfi!' 
Liverage fLirrm.-r. Thus most of the f^irmers iire 
jioor, and no anuimit of eifnrt on their part will 
remedy this condititm. 

From I he slandpnnt of the country as a whole, 
it would be desirable En fnefraJM? the at-reage 
under pTodiictitm in order In eosore riuife tiHid 
for tile ?<teadily intte-eaiig populalionH hut this is 
virtoally iio|>ns:^djle, sinct- EhtTc arc no desirable 
y Eioi'tMjpied froolier hinds in ;mv td tlie islands- 
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Fic- ^500. Fciiilizin^ potJiliWi. Tlie buckets, »wung frciii of the pjEr ritrrit^ 

by the t-oiitain (lie L'llilizur. Chn* of the mm ti dippling it fn.rtfci tlie huL-ltt at tlie fig>it; 

the other hkiti is uppkmgn dipperftil It* ihc plijjii&. This ptuL-edure ln%um tluil ncmc of ihe 
rerEilixer will be W:istL-d. (CoLirtesy of i\w k-eys^lune Viifw Gompsiny.) 


"Iliti'erafe such lidilitfoti^ os ufe niHEle sire almost 
ttihrcly by dniira.igt: iif sivurnps^ rLH-kiti^nlitJn t*f 
se^ IkiUoto, curryir*g iif cultivalitm Lirl}]i:r op the 
slt^lhfs by terracing, aikd ^ubjiigalion of active 
(^justiil clu tse sifea^s. 'Hh; gains Imm such add it ha is 
must Iht siTudI iiinl ihc o*5ts often loo high ttj be 
jtLsIificdr Tlie only other ulltTi^ativt!? which will 
iiKTe4tse tnlal yteltis are c.-oltivatiiio of s^arictips 
which yield Ih-tli-r ttdnnis. imTea^ied tisc c4 fer- 
liirzc-r, ant! expend ittirc at tnoee LiUir hi prtnluc- 


tiniL Tfie hist {wn are not econoitiicnlly fe^isihlei 
the tirsl Itiay lead to same fut-rctiscp hut I he prns- 
jK'ci h not VL-ry pronii^^ing. Thus the indiviEhial 
hirrncr must |je satisfied with small and pruKiIjIv 
decreasing re tunas, and the country with luck ol 
lifdbsuificiiuscy in LtgricultuTLi] prndnets, 

Popi/^nrioii Pa^ti/j/rmjf tiiifi A^^ricufiure in Jafnin. 
F<jf ItMJ vKirs and iiinit% prior to HyfHK tile pipu- 
liUiiiTi nf Japan ra-m^uned Ci^i^^EiEiatly statioiiary^ at 
lint^ since I lint date, iiicrt%n$iT hiu; fwoo 
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3«1, VE.W o b«.istc.d <». tl.. Pbiu. ob«ul H miW. o j"- 

l-hi- ifrtiil. r importiHu.i-ofth. iinimal irdi.strl*'^ In tld* iK.rthrm islmct i.'i mdinH.’d ^ llie " J "j 

OririW IVI*' .d :iufjvtdtui.- «1.d tlu- «f tile t«.ildtrSS l.=.vc heK-n 

l,y (Xfid™tLil Ifir Hie ]«piiw« in ,Mi.erii.m agrieultui.v! epi^iLfts to ndvise them ai. to 

i,Tc!ipy iiricl ligrlvtililiirul priivtLLL-ii 


riipscL liy Ihi^ pjpti! 4 UiL]u WkI tt-yivWd 

iit pn-^^iiL it w iippruxiiiiiitely 70.- 
OOO^OOU, VkiBli tfie ut tb- riiie ol 

or nior^ unch. y(far+ 

This duiist populsitipn. Lirgt^iy agpcniltiirii!, iias 
been nuide possible by ibe Oriental ty^ie ol 
culturc pryctietrdn wIlli rite ibe intwt iiiiporUiit 
w real crop. At firsit. this i«rtnviH tn numWrs %vii5 
not thougbt lo Iw iilariniiig but rather aiieviilelite 
of ftiLlionLiI slrinigth. Wdh a pti^tit popukition of 
nearly liSKK) anti an agrieilltnral pupnldtican of 
fitariy 14tM) persons tn the si|iiare mile of eulti- 
VaU'1.1 laniJ+ liowi'Ver^ it is eausing tniieh cs’nfceerii. 
Further, tl^ese' (hMisjties are the iiverages tor all 
fijiir kilaiifls. In the riee biiitls ol the suiilli.. they 
are e^-en liigher. yet Ciieh year an atiditional 
ytKXOnu or niort^ ^wraorts fntisl be assured a living, 
largely tri>m the lutitL 

bn the hiisis of an estimated average annual 
per capita consumption of 5Si bnsheb of rice* at 
least acTes of new land wmild have to be 

brought uTicU'f production each year Ui provide 
for all tlw average ini?reLiMr of p^jnilatinn; in 
practice, tht^ amount added varies from 25,{KX> 


to 35,(KKJ acres. TliLs b unly eiiough to care for 
less thiUi 25 per cent of the [nipiilaliou metease. 
As yet no iukuuiile s^dution of die problem posed 
bv the rapidly increasing population withiu the 
ip^Ustic limits of Japan has ht^en devisrt-d, Uyt 
industrial expansion has not proved siilReieiit up 
to the present, and extensiv'C emigration appears 
to lio impossible- 

Probiatu^ of Othi T Arrov trith OfUrtitai Ttjpes 
of .Agricfdfnre- TIk-sc prohleitcs arc not peculiar 
to Jii|>an, lor other Oriental areas with dense 
pjpLilalums Slider at least as acutely. In India, 
tnr example, MilKlisnsion and fragniciilntion of 
1;indlv;>ldiiigs impiasc^ the same hntidieaps as in 
jupaci. mtensiried by contiiiuons iTopping with’ 
nut fertiliitatinti and sale ot natiirul in^iinircs such 
ns oil seeds, lliese praetiers lead to indebtedness 
.md poverty even more seriaos than in Japan* for 
it is estimaU'd that orm^lbird or more of the 
hirmers are ho|xdessly in debt, and only about 
niH-^lifth are free from indehledneSSr Tliis eomiicls 
mn\iniiiin immedi.ile pnHhirtinn. irrespectiyc of 
its dc^ability, which ensures rtn^tiiuiance of bw 
A'iclds and poverty^ mid the tiecessity for sceuniig 
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now MAN OBTAINS HlS LlVELdlOOD 

mAjjinmm yielcU At ull liitiL's to pscupe aciiKil Javsi. Iias its iiijriciihtiriil fcir which ni> 

j^turvatioi^k Thus liiduu like Jjipitiu liiid t^vyn setliiliun if uuw ju sight, 

gUE.STlONS A\D EXEhCrSES 


J. Hcnv diNL'^ ugncM|]li,irLl3 uw of liind opprale 
to nii^dSfy lliL* natum! co^ iriniiiirnt? 

[n vi']uU two Jirl Stnlt'olury 

pmhubly oripiiM^te? VVhrre «ir4^ tht? prt'Ni^nt li^rh 
1,'Mlttirill froTklii-rs of tlkr world 
3. W'lial rLiAtork: de^ti^nnino t\vv ttf tijo m\- 

viiisce of a^ris^oltiLre 4ilmk^ llii:" Jigrik-ul tuniL fruii' 
* tii^r? Kiiw dcM?s each opcoU?? 

4- \'i''hi4[ jire tfii" two luiiijor tvpps of sedentnA' :tgrb 

fiihtilt? Dt'M-rilir tJko chjinkL'Icrl^tk'S of OftfolaS 

JVIfrieiiltujLN \Miut afr iLs two siibh'pes? In wIillI 
l•'otP»t^v■ dij both ooctir? 

5, Wloil flLiL'tJini q| ihf f-iif|]/« tflOfi 5lirfiUN? do the 
rkH' Linds occupy? Whut fv ihtdx pOpolulion? 
Ifijw is Sm h U grt^^il den.'sih' of fjO'puliiUinn pis- 
siWe;^ Why is rice eui c3a'c||ciit crop r4ir such 
qrras? 

fl- Dtscribi? the physical cimditiivtis of tlie Inud^ 
Slliu^ to fice produLtEon iOld st^ite llic ac3ian~ 
Uigcs sticlk siieas offiT for cu3t[va(ioii. 

*. VI Ill-re is .'iuppcfc^i'd to hini i" Im^'o nsitfvr? 

Dc^’Hlbe the inpread of net* pnKluclioii frnio |lik 
centtJr. 

8. VV'hy did the rii'c'-grciwirig uitnis of the Orient 
(let flop stable .tot'ial or^oi/^aliniiH at un i'jirly 
dale? Cnnlm^t lht.A dcvelopHTUMit willi ihut nf n 
FliiiEruinry wgricukiinal populcitioil SOth Oi tlie 

Dp'Mhlnr the ii^iruflurcH pfipuliitioil deosily, 
and ihr sfaiidards of liviTkg fn Java. 

10. W hy lire lliir jasiinese saOslied with thmv ^tiuiti- 
urdt of living wikjch seem wi hm' to m? 

JL Whal cMahli^hi-S ihe Um'tH ftf popillMlknik demS]- 
in tlPT ritt? tiiTids? rltnsIraiL' hv Ju^ a. 

12, W'hfi were rhe originLil EiihnbihuitK of Jup^Ln? 
Mow' d[d they niiike a livinj^? VV'fH^re umv tlwv 
liri" hkkuirl kuhiV? Ftimi wlif-rt- di^l tlni- ]a|i:uieM" 
come? H^kW’ does thlB e\p]aiu certain of 

SKKKcrrKn 

Arrrfrii^rifr Vejirfjont, S. t>^■pnf(lJ^eT^I of Agritul- 
tnrp, VVa^hEngl■rln, 1922, pp. ^Tl2-n24. 

Thr^ poK.e« nf the VogiTVifjE,jk ajt des-oted lo a 
dki-hkdorl c?’insn(eriifi4m of rice and riw prodkirtion. 
Biiek. J. L-, f^pid rjiflc/jflon in Atks, Unf- 

vmity of Chieuf^o Pri'-w, Ctkioaga, 19.T7, Chap. 1. 

This ehapicr conlains a series of maps w^hich 
!thnw the emps ffi dlllkTr-nt parts of Cliina, 

togelhit W'ith irttile Mippli^entury text. .V ii^eoiid 
%'ohime of the same puhlicatiun irfford"? cleEjkiLn! 
tldt/sricikl infomiErtioii. 


their agrkiilfure? Jl^kw did these handicap ix> 
ctipiiti^m of HikkLiLdo? 

13, Wha! h die sLie nf Jaji4rtW.^^‘ fatiiLS? fii the 
RUlth? fl] ihi: m>rlh? Why nre llnW targyr in (he 
nOTEh? llmv fkl landholdings aiid the pLlce of 
residertLre of the farmer differ in the north and 
soiJlh fif the four nnLlii islan^Ls of Japah? 

14, Elinv iinp4krtiUkt is rtcip amoikg tlie AlOkpa dt Ja¬ 
pan? Whal position do the i^ther crops occupy 
in the agrieultLiral svsk^>? 

15, W'hy docs riee oe^igw Hitch a prominent posi' 
tkkii ailiOiig the ernpfl of Japn? 

10, Whiat eraps, other Ihstn ricen are raised fu Japan 
and where are tfiey gfinvn? 

E Di'Scribc a;|^cuhural praclices. Iii Japnii, particti-'- 
larly tllOSe of thr rtce-gnawing arejLs. W^ial is 
nieant hy Interciiltnre? By terrueirig? 

IS. Why is heasy fer(lli:xaticin of suiik ne^-esSn'iA' in 
Japanese a§frkiikiiriil use of (he land? What is 
U3vd as Fertilizer? ,\re all lapant'se agricuttiiral 
prac'trees |nstiFled and, if tu.^t, whv? 

19. Whyt is the hiipirtance of the animal ludiLstnes 
in Japan? in wlukt parts of thi? coiintA^ are tliev 
Jiiort impt^rtant? Why? VVfkiil Is ihe avetnge an^ 
iuielI consiiinptioik of sjueh animal PTikIiil ts ils 
Tinlk and meat tn Japan? How tikis indioufe 

Eikc sinjiTI iitijiiirEanpce of the aniinjil indnstrFtf? 
Stskle the prikhlems of JapiokCM^ ngrieniture. 

21. Wlmt is the present populutLon of Japm? Whsil 
was the CiirUcr p4ipuLitJOEk? When did marked 
increase f)f pKipntition h^gin? What fi the pri«i- 
enl rate nf Ineriaw? ffnw dlk's this pri‘:seikt a 
problem? W’hat Sohition would yiiit suggest for 
this prohLan? 

22, 1% agTHttlhirc prosptfrmis In India? Jfcnv dui^ 
this CTKiidlElmi result from ttgrienStuFid pra^ liteS? 
Ihm- drk (hi-se tend to perpt-luate pn^nt enn- 
ditJoTiH? Wlkut sokitron would yoii 

hefehexces 

IliiTklintji.kn. E,. Tht Humtm Utshiftii. D. Van Nos¬ 
tra rkd Compjiny, fno., Xew Ytytl. 11 ^ 27 , c^hap V'lH 
TFkis reh rCrkL^ affords Jkn folcrestmg deariptlon 
<lf the eii ilf/ations qf thV rlt'v lanfb. 

K\n^ F. F4Jrtner.i o/ Fivtfj Ihkit^mrt- 

HruiN' and Cnmpany+ Ine., Yorkp U32T. 

Wfillei! hy an otil.Htanding authority on the 
aprienltine of ihi^ wwleru wmrli [his refetmeo 
soppheis the l^esi dB‘:StTiptinn of the pmetites of 
Orietitid agrEeultim? avaifahlc in English. 


C h aptet Th irttf- Two 

OCCI nEXTA L AGRICULTURE; 

I N '[■ E R \[ E D I A T E L A T I T U 13 E S 


The AgnctdfUTill amt Oihifr of Motifs 

Devvioptueni^ mini hius evalveJ 

iKniugh the drilk^rHiig. Imiitiiig, mwl 

vigi'ic-LLlliiml sLiges of ilcVehjpmfiLt to ii foiirtlk, 
\he iiHhiJitrt^il. Biu, though .Udii hus passed 
ihmtagh nil of iheinn thbi U not true for 
piipohitiou groups^ for ihvTv nre stil! niigniEoty 
IniEitiihg itnd ifctMrmdit: ^lasloral jKipiiialioiiS, us 
Mell iis those Ju the sedetiliiry ngritrLilturjl aud 
iud\u»triul singes of dev-ekipiTiont. 

Amoikg those groups toda)' supported by hunt- 
ing aiitl iHsinadic hercliTig^ thiTo has generally 
lieen smme domeNtfcntion of aiiimnlsp laut little 
or none of \%ild plant lifcs us Ims lieeii noted 
rarliirr ftir migratory Ikuiiters sueli as the Eshimo 
anil Boshiiuiu; and for the Liipps. Kirghiir^ Jind 
ulhtT p:LstiiTLi1 ricimads. This wiis ptfrlkuhly true 
as \Kv\i for othLF migrntory populalhnis in tlae 
far-distaul pasi, lung btdore existenee of any 
^vl^^tten record. The domesticatioTi of animds and 
the growiiig of grains, iiioreover* priibably had 
their origins in different aiiesot. whose ^habitants 
obtained their livetilimds in quite dilFereut ways. 
Certaiinly^ though a iioniLidic life riiay ['lemlt or 
even favur the douiestieatiou of animals, it does 
Tifit cnrotimge cultivation, 'rherefore it is likely 
til Lit the earliest grain gruwers were peautdtil 
**t,'ulleetiug” people, possihly Imiig in village 
gnaups h>r mutual preateetinn against iiiariiiadiiig 
uoEuads^ SIS same nmilar popidatickns do today m 
tvrtain parts of the warlA 

Tfiv Ortwin <iftd Clwraeicrkiics of Etirhj Oed- 
dental A^rtetfltun-, The exact plac'e of Origin ol 
the practice of agrieultnrc Jftill remains a subject 
of specula Hon and inquiry^ but enough ftieis are 
Lunivn to mjike it rclativnely certain that the 
Occidental sv'steras and praclitx'S trace their be¬ 
ginnings to developments which cjcciirred at the 


eastern end of the MedileirsHicHn, fn an aitfa 
lying between the lovv^'r Nde Valley anti dsat of 
the Tlgris-Eiiplirutes. From tliis center, lliey 
spread both east and west. To the easl^. diey had 
only a limited iuiluence uu tlw agriculture of the 
Intlus VliIIcv and beyond; to the west, they had 
a marked effect on that of ibe Westcni world. 

It nmy well be that, as suggested earlier, the 
first plnulings nf gf:un by collecting populatioEis 
were acciflcniLd, thmigb these Liter led to pur¬ 
poseful soAvings to obtain a source of food to 
sopplenieiit the scmily, iineL-rlaiiu and ufUii de¬ 
creasing supply afforded by wild greswths. Tlu* 
use of domcsticulid animals for culliv'atioti of 
such crops was a still Inter development, the 
animals used beiikg a CMUitribuliou of the stefipc 
grasslands. With develnpnient of si-dcnlnry^ agrl- 
coilturu* patron divinities to whom the people 
paid homage and triluacN In the hope of stetir- 
iiig silisfactory returns for ibcir laliors, were st^t 
up in tliose utcus where such agricult lire alhirdecl 
the basis lor suppnrl, for cjfiunple. in Egvpt mni 
Greece, to the plains of v^ hiell the growing of 
bread grains had spread at leust as early as 2oiKl 
B.Cl Thus tite Egyptians prayed to Isis, vvlwise 
tears m're Ijclievcd to cause the flixJtb of tlie 
?^ilc which made ngflcijltiirc iwhvsible; tlu^ Cree-ks* 
to Ceres, ilw godiless of growiiig vcgelalimv 
from wbtsse name is di'rived the k-nn * evreah" 
inentung grain. S<inie of the preceding statements 
arc ba^d On ratlwr liEuitcd datit, it is Inic, but 
tlicar probabdlty is tmdetiiable, and such facts 
as are available snbitnnlijle ifiem^ 

r/jc spread tmd Omdapniurit of Occtdenfal 
T^pcs o/ Agricidlfirr. With the spread of tXxH- 
dcntal agricullnre irom the relatively wnnn areas 
with hghl rainfall niid a winter (rnusimnni of 
pinecipilLition at the easti-m cud of tfie Meiliter- 
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tea weattMn nud iinrEhvv^'?t(.'rti Eumpe, 
IruBii ttivre tiS ihc ATTii»rit.niis imd otJier 
\iiuils of niiddle Uiiihidt's, yf]d, o( Liic, kito the 
lovvtT hititiidi!'^ LIS wxAh otrl:isoi iidjoslments and 
intHlificiilLoii^iar earSk^r prasLtkTs hiivc dsiveltiixid. 
'I'hfss: have been niitde posiiiEde and desirable 
by die introduction of new traps and by otw 
demaneb^ 

Crain growing M'as profiiibly mans Erst \'tn- 
tnre in agrictiltural procliitfion, and the first grain 
gruwti was almost c^erlainly either a "wheat" or 
barley, For the wild iititi-^tnrs of Ixrtb barlty and 
w'licatlikc grains am kiioivn at tlic easttm end of 
die StedilerTLUican, svhere OtctiltiULLl LLgricultntt 
hud its arigin, though die derivatiou of uor 
jnnth-ru liresid wbeats is more ohsture. As ugri- 
culture pushed into the ci^ik-r ond Ix^Ller watered 
regions to the iiord^, imiis ’were added to the list 
nf cc^real CTups> wild oats* v^hich have a wide 
distrihutlan ncToss Eurasiia, 1*cing diought to Iiave 
been first grown jus ii enltivated crop h) (lie e;ir]y 
Chriiftiaii era by Tentonie triln.s in north Ctr- 
mauy. Two other tertals, rye and biackwheatp 
w't re also eon ttiho dons of st>Ene iiu]>{]rtauce frotu 
die-U? Same tTHiltr arcas^ WiEli disLuverv of the 
Anierkas, still anciElier t^^renl crop, uiaivj* or 
*'f(irn," was udtit^d to thii: list. Muel) hitcTp sojih- 
of dk? grain sorghums such ns feti-rlla, miin mai/c, 
and Kafir com wi:re im|xirtL-d from Africiu hut 
Oif i£!ta! cHcct of dieir iiitroduetiaa was slight, 
l(ir I bey arc grown an cksly limited aercrages and 
nnly in restricted mens. Bice, inFtoi.luo.^d from 
soiithe:rster[; Aula at Em early diite, is likewise oF 
rrl.Htively slight important'e as a crop in die 
Octideiitid world, pt lot'iillv- 

III additiiin to the griiins which became known 
with r?tteTisitin of the urea^ e^cplnred and scEded 
by while pn|iu1.itJoiLs, Ebe Americas contributed 
two other impirtELTil crops: p itatix^s and Uihacco. 
*J’he fomier is gnom e\teti.^iA-e]y toslav in widetv 
scattered rcgimis, in some of which it lias worki-d 
a rcvolutu^Ei in ngriculliirc; eFic kitEer, thuugh 
iiijdely used, in more restrkk^ arcLis and on 
much smaller atTeagrs, in part becaiLse of the 
n-i|iilremeiits of tive cmp. In sEiniLir lushEon* llte 
Orient co:Ttrihiitri;l the soy In-aiu which ]jromises 
to play a much rnofe impartant psiit in mir agri* 
Cidlund eLimoiiiy in tire fnhire tlian it lais in ihc 
past, as well iis silk, which Ikes never beeirmc of 
grout irnpurtaiiL-e 1k.-caii?^ of iFie eomp-tiljEui of 
Orietitdl |}ri.HJuetioiu 

TikC tf£j|is ]isti:d are not all that have tjceti 


addi-id tis au aei.'oinpLLiiiinetit of iucrcased knowl¬ 
edge: of live earth s Luid surtac-e and the extensioTi 
oF Oeeideiital ugricultvire into new ureiis, but 
only Ehc uiEire ini|X]rtaut. Further, the list grrwvs 
in length yearly, for agrieiilturnl esiplorers are 
ci]Tnbmg distant regions with the hope of dis¬ 
covering still oiIhts which vviJl fit into our agri' 
eultufal systems to advaiilage. Agaki^ new and 
improved \arietios of the older erops: some 
maturing in a shorter Ffiist-frct' seas^^u same 
giving better yields; stvrne vields ol U^Eter ijuah 
ity; SE>Eoe Tufjre disease resistatit; and some ptis- 
si'ssvug stiJl other desirEiblc charaeterislto are 
Fwing ^H-rfectciI yearly^ so that mEKlification of 
our agriculture nmy In; expected to earitijfna^ for 
an indefinite periOE;i of time. It is this lengthen¬ 
ing lijit oF crops, fruin which the individual 
farmer is free lo make an effeettsx> choice within 
limits In?|kJsful by tJie environment; tFie expan* 
slon of Ot^idenlal ugricultiire uiEo new regions 
with difTerent ptfsadbililics; and tlic dcvelopiucnt 
of moreadenualetranspEiTtutioii systems, agrieul- 
tnriil machinery, and [jtlu-r tta^lmical advances 
which have ltd la live great diversiEy of agrb 
culture aivd agricultural practices hi iFie VVestum 
w‘QrhL 

expansion of sedentary ugricuUiire to 
the northwest iu ErirEi|X% chniEiged climatic con- 
d it ions which impriived pasturage, the addit i(.Tn 
of new crops iitLliithug tbiwc ustdiil fnr fEidder, 
and Ehe necissity for wiiili-r feeding k d totlie use 
of cattle nut otiIv jls ln^asts of burden and plow 
rmiruid^:, hut Eo Supply dairy produds and nu at. 
hwinc, indigE-iicnis to Ehi'Se liinlaTcd ureas, were 
I ike wise rained, oflrn in the furcsl in a h.df-uild 
staEc, to funsish part fsF Elie local meat Supply. 
^ViEh this greater emjiluisis on livestot k, nuieh iif 
the farm sw-livity centered uroimd the nnimsil in¬ 
dustries in this part <jf l^^uro|xv The s^ime coiidj- 
tinn EvblLtins today in purls of tlie Ihiittd States, 
Cum.idn, und cither ureas in intemicdiale hititndes 
w hejntr pastures are gcwul nr the crop sv-stcin favors 
prtMiuctifrfi Djf aiiitiiLih unrl aTiiinal priHhicEs. 

Jfic‘ I of htitiy Agr^cuFjfifrtjf Oc'cii|j«jricPrl 
of W rzh rti Jn the previous spixaikuiE^Fis 

as to the origin of grain funriing, it was stated 
I hat it prolj.ihly deveJcjpid arniiiid setEletncutS 
of sedenlary Or scmisedentary ct>|]t‘cting pipula- 
iioris raElu'r than uninng inigralury hiiriEer^ or 
nofUiulic herders. For long diereaftc^r, farm¬ 
ers lived ill c\3fiTpact stEElements, loealed ueur 
their tilkd fields. Thiui, during the Middle Ages, 
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HOW MAN OBTAINS HIS LIVELIHOOD 


the farmers of mueh nf western Eumpe lived in 
>r)f-ciHi.ttuiied LigrieulMEral ’villages, meeting thfir 
mvn fitiMi Ti^t|tiiremeiits. Only in yr-iT^ of excep- 
ticm^I liarv^esls did they lihive a surplus for sale; 
cjiiite [IS ofieu^ indi^.'d, they siiffert-d fwim ahnrl- 
ages nr even famine condilinns. 

In such villagi-s in England, the a^a! 1 ^k'■ fields 
were jerked in pLirccds hy indiAiilnals, all slmriag 
alike in good and j^imr land. Bath tlm 
or grasi^laxid and I he ciiltivatc^d fit-ids fnan which 
I he crops had renlE>vcd were used as etjin- 
mfsn picture for the \iilage anunaL. Since it was 
ni-ecssiiry to prochice the kwxl consiimi>d hy the 
inhahitanEs of each village on its own fiehls^ ItcC' 
dnm nf choice as to fiekb to l>e plowed and crops 
to be grnwii hy I ho inflivichial pesc^ant w^is con- 
siderahly restricEcd, to ensure iUq common gi>iK;l, 
Kmther, to prevent dt-ercasing prodnelivity of 
the arable land, each individmil famier allowed 
eilher (ine-third or onediiilf of his cropped land 
to lie fallow each ye;ir, in thv [iliSif^ncL- of ade4|niite 
amounts of animal miiniire. in nainy ri-spccts+ 
therefore,, thest: vilfagvJi were cfMiperative units, 
m s^ hjeh the hnulhoklings Avere :Khnitiist^.frcd for 
the gfwK.1 of all. 

Living candifions in these early agiicnlturtd 
villages vvere very primitive, 'flie iiiLthitaitts 
lived hi clay sir wnMled huts with thatched rsHifs 


and no chimneys^ so the interiors were often 
smoky and alwav^ sniokedjlackt^ncfL FI i airs were 
of dirt, fnmishings were Irw and cnide, living 
conditions were hard, and life exiK-claiuw was 
low* 

These villages, at first relatively few in number, 
were the nuclei tmm which agricnhura! settle¬ 
ment sprcarl into iMirtlerEng forest and waste 
areas, as [li^pulalion incRNitit^d. During the Homan 
period* for exLimple, miieli nf Gaul was wild 
W[M)dhmd, with the agriviiltnral vtlLsges widely 
scattered: its iransfoniiLLtaai iu\n c-nltivaled fields 
and hs present agricuhor^il use did imt l>«'gin in 
an iin|>i»rEaifei way until thv iniddlenf tlrt* eleventh 
etnituris when village popnlatiujis In gan to In- 
v^itle the forest tuargins. Even a! that time* con- 
fjiie,st of the fiircsts, marshes, and swntnps was 
difficult at the tl3tni-e:vistjng st,ige of man's des- 
velopment, when techiiologjeal advanct^ had Ix-eri 
flight and a hostile cixviriJnment was therefore 
a great detem'rtt to his occupation of an arcs. 

Tijpr/^ of Omtiefilal Agricrdfwrc. Addition of 
new vTops ID ihcjse gro^vu during the earliest 
stages of tiK' dcveloptiLclit of OccidetiEal agricul¬ 
ture* pEirticularJy ihose contrilnited hy the Anicri- 
Ciis, introdm.'ed new' [tossiliilitics in crop comhina- 
tmns, and the perfection of neiv varietle?; mnlH- 
plit-d Ihr-ir number, Fnrtlier* as prt kin ring .ircas 



Fic. .103. A herd of llennford yeadio^v fct^ding on SiiiLin ^a.vs pjvlure in C-aw nciimtv* cJevEvm 

Wilni. Nrtp th.‘ Krigtit Ilf llii' [-niss. iin irnpnrl4*(rnn firm AfriCil, TiiP>iCf Wf h^r luttli-, shipra^ frnni itiO 
*jKirl-j!rttSS^ itjuulft hi (lie xvest. nn area of MininiiTc-i.il (o tir fur iiiiirlrt. W'fWn pH its for 

st.?ers ar*r fiiswiihlp, sipck fsriJlne of r«rii;t’ caiilc nlFonk q luq. nf nrons iniiwn in thi». 

iirra of funning. (GfUtlciV (if [lie U. S, Soil Ojn.M>rv uMno Stri iLT,} 
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sfjrvitd, truitiipiirtsttioii irnprovtHL iiiiil urban do 

vcIfkpFitL'nl iiKTca^'d^ ni^irkets exp.ii]<ted Lind spe- 
i;UiU/-Ltio]] oE prodiictian clispbced llu; older prac- 
EiL’ys of Helf-siifHc'kiicry to llie extent tliuit tu^by 
tlw'rc are 54 ,‘veraJ vvell-tEevelopnl typi^ of Occi- 
tlental ugrirolinrr. Jo imr coiixidLTatitjnH we shall 
riMJgoizo Uvo major divisions; (J) Occidental 
AS^nciiUnre of intt-ttoiiible la tit rides, viiiieh will 
lie di^eiLsLsr.-d in s<nne tletail in this diaplef; and 
(IJ) Occidental agncnliureof the trnpics, a rein- 
lively recent tleveltipTnent. hoL^cly ol itie pLuita'’ 
Eiuii tv]_:ke, lliis siectiiid division, Occitlin^ljl 
.igrieulEiire nl the tropics, will U? considered in 
eIic ehiiptLT w hich fullovvs^ For piir^xises of dls- 
ciissioii, (Jie first ol these two itidjof of 

Oicideiilal a^Tienllorc, that of ititermediate lath 
Eudes, will lie snludfvided in lot (1) siibslstcnto 
jijerictilture; and (Z) cninFoerelal prmlticdon* of 
which the fullowinis four Milityjies wiJ] Ih? retoi;- 
Tii/x‘d: {rt] genersiJ J arming: (h) cvmimercid 
grain fanning, uadodiTJg dry famiiTig: (c) dairy¬ 
ing; and (d) iiLten.dv<; and speeialiJxid farming, 
liolh with and wiEfiout inigation. In oiith[5c form, 
dus class ificat ion Is as follow-s: 

1. Occidental agriculture of intermcdi^rlu lati¬ 
tudes: 

1 , Subsistence agriculture 

2. CorniiKTckd prEiduction: 
fi. Ch'iierLil fanning 

CNimiitercial grain fanning, including 
dry farming 
£7. Dairyhig 

dr Intensive and sixclalist^ farining, 
Vwilli with and without irrigation 
n. OccidetsEal sigricnlEiire of the tropics. 

It should Ixt reali^^d ihEit Ehesc ehuaics of farm¬ 
ing arc not iiecessiirily niutnally exclusive and, 
as well, lhal a more cxtoide^l solMiivijttQn wTnild, 
Llespite the diKnlvaritage of incTeased ccauplcxily, 
[XTiuil a more exact alignment of certain farming 
svstems to the class of Ojieriition in svfiidi they 
fall 

Agrfc3ri/ri!ire+ LTntil niiirkcts for sur¬ 
pluses trxisl, arid [he jKiwtihility of supplying 
needs nut satisfiecl hy loeat pnralni’litm are avail 
able, a self-xtilficing or subssiAlentx' tv^K* of ug^'- 
iulture musE lx* prycEiccd. This> then, waii the 
iypv common evervw here ftn" tnaiiy rtuiliiries: it 
Was I he t ype pruclittal by the early American 
pa>netT: il still jK^rsiHls in li h'W areas. WElh i>iir 
pri si tiE iraiei^xirtatiori sy s-Eenn how ever* and with 
many large urEian Ccnlcrs in which surpluses may 


be sold,^ ihis type of agrit^ultiirc has alreatly disap¬ 
peared from Tnojt pLirts of the wtsrkl occopiv^d 
by white populations. Only in relatively iuaccessh 
blc fegiorts such lis parts of the 0/nrks, son>o 
prjrtions of llic dissected Allegheiiy-CiiEnlieTtaud 
Fill E rati, limited tracts uf other rough ctyimEry in 
southeastern United States, and iii comp^yublc 
aTiriiS iii Europe and cLsi^w hcre docs this ly|iu of 
agriculture ptTsistr Even tlicre, oltler agricultural 
praetiees* as welf as other sursiwls from carlU-T 
periods of history, are uiidergoing tiichdlQciiitJon 
us jsulution dJs5jp[X'iLrs. 

In areas such as thi!; ICE^ntiujkv atid Tennessee 
Mountains, a portion of the Allcgheny-Cuml>vt* 
land Plateau cluiructcrisKrd by a suhsixtenc« ty^pe 
of agriculture, ctiltivation is geiuTally c-areStiiss 
and frec|uentlv unwise. In puil tiiTK^^ the fields 
were often prepared ftjr planting by Ix'iiig “dnig"' 
with a branch, for immy of tlu" farmers did not 
uwn plows. Such pritiritive, shallow cuUlcaEion Is 
undesiniblei Further, when |he forest cover tjf 
the sleeper slopes is reniEned and the soil dis- 
iiirbed by agricultural use.', excessive eroEion 
tx'ciirs; the hllkitlc fields are stripp<^vi of s^iil; mid 
the formerly prodLielivc adjoining flat land is 
ctwaTcd with sterile sand arid liit>sc riH'k, 'Hits 
urifE>Etuiiatc result is facilitated by liic Fact that 
tite major and often ific only crop* coni, contrib- 
iilws blit little to holding the soil in place,^ so that 
the hie of many hillside fields nmler ctdtivatioii 
diKS uEJt cxcei'd 5 yeiiis. T!ius in tlx* Ken lucky 
and Tennessee MuimtaiEiS. art area of early settle- 
mcnl:, much of the huid luis already piiss^nl otil of 
prrkductioil jjt^rnianeiilly aiul support of the pres¬ 
ent inhabitants by agriculture beenrnes increas- 
iuglv diffievdt, fur pipiihitiOEis arc often denser on 
the proiluctive Ijuid than in many parts v>f tfw 
txmi l>ellr V^'hcre sialisisicni'c agrietdturc is prac¬ 
ticed In EnroptMTi fiieiLS, com is likewise nfien 
the ditmiiumi cereal crofi, tluMigh it h fTef|iieiilly 
displaced by nlhcr ctTcal^ oei mnileraEe 
and valley fliMirs. Tfiere, as well. [^ipiihitJorss :ire 
ufleii dense on the limited areas of arable laud, 
anti staud;ird'4 of living arc low. 

Tlic animal industries associated with the Sii1> 
sislence type of agrit?ul(urc arc generally oF slight 
jtn^Mirtance. A few cattle and sheep and, in 
Eluopt^ goats Eis well, mEi.y pick op a living in 
the 0|Hui forf^sl. hnt the most fmportEml animals 
arc often swine. This is IwHh au ohl and primitive 
type of animal indnsti)'. ft siipported tlx* swine¬ 
herds of Titathivcslcm Emoja? during the .Medie- 
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val pi'riLHi aikcL curlier for, even hi Biblical times, 
the ^'huski” mtiiSiooed in tlur Old restaifteiiil as 
affording food for Swintr were ivsl those of vul- 
Livated trops, hnt the pods of She heaTi-beariiig 
Ciitob tree. 

Such farming of ptMir huul does not prudnee u 
saUiblc surplus. In dctisely pupnUiled areas, jn 
tael, it mav even fail to yield an adi^piaU- SiMsd 
supply for the mhabitanfs, so tlial malnutrition 
and ai-xtunpaikyiiig diseo-St' cause dcterioriitiou of 
tin- |x>piilation sliKk. Fnrtbi r. once firmly 
lished. (he system tends to be seU-pcrpetiiattng. 
for poverty makes newssury tlie niaximtim pMssi- 
bic returns wbk-h, in turrn sicccnuiates the iiiidc- 
siialile wnwiitinns whieh make ihc immediate 
reitini of paramounl impirtanw. 

The siibsiscericc type ot agriculture, still prac¬ 
ticed in limited areas with topographic and living 
Ltuiditkms such as tlmse shnviti in Figs. 9, Kk 
33,2(}0. and 201, passes by impefcepiihle stages 
iuto general farming, in \vhsch crops arc divers^, 
the animal Industries nnraially of ctmsidcrable 
iniportanc'e. and ?airpkises of IkuK cropi and ani¬ 
mal priHJucls are sold. 

GcTfrrdTJ FijriPiing, General fuitning in the 
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L‘lilted with Us ieijaxialecl animal Indus- 

tricep devvlnped frmii InnisfiTr of crops and prac¬ 
tices of the forested of u esteru and nurth- 

cvt«itffii Eiimix" to tlie Auierieas. lien krsil 
bistitntcd. it vv:ls esscudially the earlu^r subsist- 
cntL' tyjw of fariniiig of mkcdiero Europe luis, 
E-^cept in limitedp iisdated areas^ lunvfver, these 
earlier practicC '5 have In^en mirtlified mali'riuHy 
Eir diKplaci:d c-tjuipk-tcly v^ itli intmdikCltoTi ot iimc 
crops. particitLirly conn ^U^velopmeTit ol new 
vurieti^^ of those of longer culti^aliotu and im¬ 
proved mafkelhig facililit^iu 

In Ehose areas whiTc general fiirming is prae- 
tice^i farms me ordiuarily of morieiratc and 
Li considerable variety of rrop^ is eoinrnonly 
grown. liLeluded in tbi'i le^l are the txrrals: eorru 
oats, wfieat^ liaficy, rye^and buckwla^at. Of tlu^w'. 
c^irn is most important, for it is grown wherever 
climatic cmiditioiis permit, W^here these are satis¬ 
factory', com can be grown to advimtage 
un lateages llTnitee:l for the most part only by 
market additions, the desirability of di.stributiiig 
the farm work, and psirttcailLirly by ihr necessity 
of a crop rotiition Or a change of crops to ensure 
continued soil productivity or, in the Inngnage id 



Fh^. 304. Hartcititic Hurley tnhacefi, Fiiyette Cfuirly, (central Kenluekv. At thti right, the pliniis are 
still undisturbed; at the feih lbe\' have Ijeeti cnt and iuierltd on slalcL's tu wilt. Liiti.TK liny Will be bank'd In 
the Cijbaeto barn m dir btn kgroufid fm curing. ,\ftef curing, the crap will he m.uki’fcod hy auLlInn nti llie 
"tobaetO flEKirs'^ nf LeXingUin. In ihis area, lubact'o Is liroWli Iti relation with utlierenip^: eum and bha^gfaSS, 
tobacco follow ing bloegniM sod. The animnl iudiLstries are likewise important in (his ^irt of Kiuitnekv'. 
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the ftirmer. to [irevt-iil itie Innd horn being 
"tHLinied lo death.” Of the otht^r cereals, oiils rank 
lii|fh in inii]sc>rtLiiice* both food for the 

fami un El suits and ii siitisfat^tor)^ crop to 1^ grow-Ti 
as prl nt a rotation. W'heat; barley, rye, and 
taick-M ticat, and octsisionahy some other sx^eal 
as wellt srn? iike^vise imp«irELmt in timiiy geru raJ 
jarmiEig ;ireas, ssmcHmes as p^irt ol tlie efop roEa- 
iiiHi and sometimes as inath or Inca! market con- 
ditions may induce their production. Part of the 
rnllivated acn^age is also iiorniatly used for 
growiTig piitiitfi€^si, rnot. and hay crops, and some- 
tinaes Itt'r Jioy la'ansK cither cut for limy or growm 
hir the I Seans. Alt ol these may t>e e Ether cash or 
fiRyer LTnps, In addiHoii. piirt of the land, gen¬ 
eral! v llial less wet! [itlapti:^ to trulys-alion^ is 
k-ft in |XTinatient tir scruipermanenl paitiire^ 
w hieli mav lie ferliliy.edi and some in fam^ wood- 
lots, tvliich may serve windhreaLs, supply fueh 
or even sjtsrne InmlH^r for u!sc on the funa* Again^ 
there is often ^rne pTodiictinn of fruit and vege- 
latsfes, principiilly lor home use. and n cash crop 
such iis tijbmcco may be grovvti on part oF the 
luial under cultivation. 

In are.es of geiK-ral forming, however, rnmt ot 
the crops priKiuerd arc not ikold. but fed to the 
aiiimatSE cattle, bogs^ poldl^y^ and soTnetimes 
jilua p. For tUh reason, the cconomk activities 
of Ehe farm tend to center amond the animal 
indu.stries, winch furnish an opporlutilly to 
market most of thu crops in the form of aninrial 
proihicts: meat. milk, and eggs. Oftim^ indeed, 
especiatlv in the transition stages to other types 
of agricutiiirc. espcaally diiir^^' hirming. the em¬ 
phasis on the animal invluslries IwcoTncS 50 great 
dial fiari is purchased to sa.ipptcmciil that pm- 
dut'wl oil the farm. 

Guiiiifal or diversified farming U one of the 
more impt^rtaiit of the Occidental lypt'5 E>f agri- 
iLmltnri; t>l intermediate laEitudt^. ftJr it supplies 
much cd our fnixl, c^-pt-clally that ticriviy Irom 
iininiiils. as w-cll as some of the raw mntc^rials 
iist-d hy industry. On llicir wnrmcr mar gins, areas 
wln-re this ly|it; of a|;rriuiilluri'! is practiced merge 
gradually into olhens with more spocialiicxid pro- 
[hjrtioii, sometimes of a scmiplatLtatEon ly'pc; on 
their drier, cixjf fvorders. intis arc-is of ctimincr- 
ciiil gKiin farming; on their cooler. welLwatencd 
jtides, into those of dairy farming. These arc. d 
coursCi. stnteiiu'inN of general relaljon-S and there¬ 
fore subject lo local e\ca-ptions. \Vithin their 
Iwirders, moreover, certain limited areas are char¬ 


acterized by special typi^ of pnKluctiOEi which 
set them apiirt. 

Tims, not only is iberc diversity of produetioa 
in areas of divi-rsified agriculture, but likewise 
considurable v^iriatioi^ wnthin the guiieral area 
where divcriifieatioii is the common pmeiice. 
Despite this varijslion from area to circa, and even 
in any given area or on a single farm from year to 
year, the general pattern of production is rek- 
livtly «>nst4Lut over regions of considerable ex¬ 
tent, with kscid or temporary diTiartiircs onh- 
narily refli^^cEing onrrenl market possibilities, 
iriRuenced particularly of late l>y governmental 
policies; and individual choice of the farmers, 
basi^ on conceiv^cd o[i|>urtuuityh la addition to 
variations induced by these factors, favoring Icccd 
conditions may lead to empbasi^i of some meucy 
crop. Thus in the Kentucky Binugrajss, where 
many LTops are grown and tlic animLil Industries 
are of great importance as well, hurley tolnicco, 
an air-cured type used in Ehe inaniifactiire of 
cigarettes, as^mmes impirtance as pjirt of tlie crop 
rotation and us a cash cnip. 

DivursiGcatioEi of agriculture is highly desir¬ 
able wherever it hi eceriomieally possible, for it 
lends to maintain soil productivity unimpaired 
if practiced iiitclUgently, since it involves use of 
any given field for w sequence of ctnps rather tfian 
for a single CTOp, year after year.. Further, in 
association with the anitnal indiistrtes, there is a 
return to the soil of much of what is removed 
in the fnmi of crops; ff f^d is purchased, the 
soibt may even ti icrease in productivity tmder use- 
In addition, by spreading the w^irk. for the sev¬ 
eral ciups goiwn need attention at different 
times. II enables iht; farmer to utilize his time 
Id good niU-aiiiage acid lo Wp himself occupied 
for a kirt^e fTactiE>u of the year, especially if the 
animal industries assume considemVilc impur- 
lantv. Dk’-sjutc I hi?; desirability, however, it is well 
to remcmlK?r that siicb diversificatinn of agri- 
culttire can lx-: cifecti^l oejIv where natural and 
other conditions arc favorable^ nnd that it is 
impracticuble in many areas, at least for the 
present. 

As has l>ecn mciitioiik^d earlier, this type of 
agricultural u.'ce of the land, general farmmgp is 
associated ^vilh farms of modelfate sizEn which 
makes for fair densities of farm pupnlation and 
a relativelv com[iact pattern o| sctllemeiit, as 
sbEiwn tn Pig. With high productivity as¬ 
sured by this agriculhiral system, land prices 
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Fm, 305 , Hwru^sring vnhiuii in iIil- llilk utMir Piillnt^n. eiijikTti \\ Mfiliijii+hHi. w ith u^uof n 

cuterfidlLEr irAvU^t: and a cnmhini?. With rhJt milfil, it h pissihfi' !iJ l]iini’-it 50 ^c-Tfn, „f vvfifjit in a lOdi^cr diiy, 
a Uj^v. tvjf JfLiL’h [h shul-t tiint!. Sxmki-EinH^ tlki ciJinhines l»v iHfjfiLiU'tl ctiEilnmnudv, hitli iLiv ,!tid 

nigtit. With WM- of und liliifts of w-nnketJE. Ri-vilt-fn W'cLdiEiiijtcin w uiil- tif tUh^ HlscLit-srmvLnj; 

urt-iW or Unili^d Stnlt-s, fur El is favurc-d by Iw^h L'llniJktr mil jirisdtKiin?, njni^lnrf-o ri'rilivi.- I^jh ^vid m>EI^, 
as welE H 2 S by lopk^npiiy. in fcsv if ;ifky part> of thn world in ^igni'i^lEnrt.' rTicTisivf ^yf Iklgld^' hit't^lian^ 
Izfd for, im lln? liir^e fiimis and with ihk^ UpL* oF birmiiiE; nr,k-titTd, i?Jik]iHive use of muthinm' profitahEe. 
{Courip^y of the Wu-shingEon ^iate PrE^i^ress CEimnii^BtoiKj 


arc rplalivi'ly stulsle Atid liigh eii»iigli to pi rmit 
iiiaiiiteiiukce of eIh’ ni^^-^Kirv wjinmitnity svm- 
fiU’lsidiTiu; giM]fl rnjids am\ schnoJit. Iik .‘tiivli 
iigrici iEfntnl com mini itie^;, ^imatl tckv-n^ ^vhidi , 
coiksideririg llu-ir si/^^ t!E> a >nrprising(y laigL" 
LLiTioiint of bitsinuss. ure s^^^iced regiiliirly nl inler- 
%'als of LL h?w miles, shs that rjear-!i^' umrlkets are 
assuretl. These iire leII conditions which Eidd hi 
I he aUracitEHi of farm life in ureEisof gencrEil 
fiirtning nr divrri>ilicd a^iciiUiirc. 

Cifntm*rTrieil CrrjfH Form fii^. ITiis ty[Hi of aitri- 
culfiire, product inn of hread ^rpdns J ls 

iiiLiior objective, and tbc aiiinrELl inthislrii^^ id 
slight If iiny imporlunct:, is charucEerislfc rhe 


licitpr “n'attTi'tl steppe grdLvslaticl^ of the Amr ricas 
and Enrasia. fn ei few locEiIities, cotiiiiicrebd 
grain farmiEig alsEk iikv,Edcs li^rtli inrigat+al arcEis 
Sind regious of itrcafcr rLilikial]. wliere eilhij 
sp*c!ali/j‘il priKliicttrhn nr ch^ ersificafioti of agfi- 
ctiltnrc is Ehr gi'ikcral practktv ihis Lx.x:iir.s:, 

Ianvcvcr+ hki id hoi clings art: iMinti.illv niiKleraLe jn 
si>x% ntid Industrial or odicr rnarkids create tut 
lisuah hnvjrini^ <-oiic!itiEms nr, in im‘gated Lift as. 
marki-tx Lire unt avuilable For the prodiicEs of more 
spts.'jEdized and prolitiihle use rd the hintL Siieie- 
larly, Ltatinirrei-il grairi tariTiLiLg pt^iieirates the 
prediiitiiTianEly grEi/ing areas In phkxii, citEjcr 
tcrinpirarily tEr [x^miaiicntly. though returns from 
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such iL^e o^ fbe hnd may t>e so uncertain as to 
iiilrLMtiiL-if an hitu agricuL 

ture. This pr^^cJuct^uu h rii.ide passible ciuly by 
special dry-fanil iiig 

Wlit-re such pr^K'llcxTit arc tnllavved, as in the 
drier purlji o^ the Great Pkniis iuid in ibe CoSum- 
bia anul Snake River iii the United Stiites^ 

summer falluwing is ujuial. This nunuis that fields 
are clean tndtiv! feted or iaSluw4.^, iicinnalJy in 
altenuitc years, ordinanly pradiuing a ernp of 
grain oiily uiiee in tuo years. TJiis 

pTiuits use of tile rail dal! of more \h\ui one yeor 
for producing a crop. \^liere siitniner lallowing 
is pfacticeclp fields arc plo^'ed early in Rh? springp 
then hiUTovi ed and cnlRvated during the summer 
to prevent growth of vfjlunteer grains AuA weeds 
and Ig.s^ of w liter by evapOrHtion from the soil, 
Soiiietimcs die land is also plowed again in the 
fall, iind the soil is Inostuicd to a total depth of 
as much as 1(3 iiiL'he,s to permit effecHvi: abxorp^ 
tioEi of water. Sneh a ciiti-sidenddc amount of 
l■llltiv 4 tion lo grow one crop nece^isilatcs exten¬ 
sive Lise of puwer niachinery on large landluild- 
iugs to rciluL't'* LYfests; otherwise the geiwraSly law 
yields secured would de.ttroy ad possibility of A 
profil. 


Such dry fiuming is speLidalive in {;-hafai^er 
at licst for, ill addiliun to the nnrmfll lufezarcis elf 
agriculture in better wjitered regions, great un- 
n^rlaioEy sis to yields is intOHjoi't^l Uy 
variatioTi in annua] rainfall. (See Fig. 97.) Vmbrt: 
tarrkfd on umvise-ly. or wriihout due regard ^or 
the ]imitatiii|t!f'^pusL-^l by the small Hiinounl^nd 
irregular cff^riLLiEfon of the 
use of the drier lauds for |^ow uig"tTfipi^rii^ 
i] j^astrouji effects wJiieb.t^ukiifpT ihi.^ f.irmers ^lud 
calue much farm abiintfbfHilent.'Where a^^i! 
de^rtioo of the ^ud dix^s not occur, a brge 
fruction of the populatioik may need ffnifendal 
^•^^istance in the form of fmd iiud sc^l^d loans, cm 
relief not disguised ns a kian. Further^ w btm tfic 
ifeiiplHiffeted solLs dry out, they drift kdore strong 
windsn so that their Fxitnre value for agricultural 
UH? is impaired or even dostrtjyi^l coToplctely, 
UTen this occ^urs^ attempted use of the laud for 
grenviug eropA umimplisbid only destrit^-^ 
tiou of the possibility of its use for the prufitiible 
grazing of livtiiifHC’l;. 

Tlie Core of the iuca of exteusive commercla] 
grain fartTong, theOr is confined to the ln-tter 
Watered steppL grassliknds lying between :ireas 
wherc^ greater rainfall inaki*^ i:iivi!r^iEi<-aliori nf 



Fa;. ^<10. Ulieat threshing iwene un the sleppe gri»iiiilurkds ni iieiitikLTn Alla-Iia. Qmuda. aknit 33 niilea 
NiLilh of C4i]g4irx- Here, tuihu^r^iphy favorfi the unf uf miiihiurry, and dimah% prodootjun. for the 

niinfiill of IBjZ inches, iflciugli tnKi sniali for eortk, in ample far wheat, e.Np^'cially ill of like relatn'ely 

high latitiidfe^ lUkd the ]i>w rate cif el Eiimratino, phlll the fact that iieartv Htl [)cr ol the tnlLil ananiiil {if 
eipitatiori fiklb f^nn Stay to .Vniinst inL-tiLiE^'er Fikmis ure largt? atiJ huuws w idely spaei'xl in this pul 
Caa.iftH, Shade are h:w in numlwT: and dillieiill to grnw bcvaiiiAc of the Itgfit rninfall- ThiTeforc. tn 
one uLeuStiMikLal la la^tter wati.ti'd alrOS^ tike lundwape tliay appear sukiiL’wlkat bartekr. f C^urU-sy of the Cana¬ 
dian Pm H lie Ihiilwiiy.) 





Fic. 3IV?. Tilt Kiil>ai] Stiitc Fami, In tlit ”Ni>rth Cjucasys,'* On this''inKlIkm .ine" fiinnoF the , 

the worl'efs live in wrnpaet siettleinuhts. One iiF iht^ k skinivn fn the fnrfgriHiud: a sin-nnd in ilio 

tlisLmc^e lo ihc lefi; jttid nthi^, mviTv indi^Tn^tly* fn i\^e eUrejne IxiL'k^rnuntL On tlik l.mn, piiV.it 
mnehEnerv is - tfiiekun.; combinesj tmolor drills^ atid innwrr^: vaid tniik^, 

lA whieJb an^ slitnvn Jihnie. Ifl this LireJ, kopsJiC^phy inid diJIiiiJt nJnhe i^imi^Jitioti tA jjrriLLiliiin; lw^tll 
|Kn»sih)e ;md desimhle. (Cniiftt^V nf Scnlnln.} 



tic, 3(W. Mmt. r with U “Stulinrls" LX>iiihir« Jti 1937 <«, the Sower ColUrllVL- Fiirtrt, 

ill the W o, fl „elt Sei U S S R. H™. relhf ui,e of power ,rt«ehine.>' and, Jl of 

Otlior nuhirJ condihuru, the grow (n|; tif wii.tfr wI.eJt ii.vd liigh vieli per iiere, reported wa “n 04 rlv US bmlioli 
in tU47. (C>iirle»y of Soviotd.} 


im 










4m 


occidental agkiculture: middle latitudes 


iigricoltiirc the nilc the drier 

hinds, inhere use of ihc luiid for grazing domi- 

In ihe niJifor pjcasof domincfcfjil grain farming, 
dimate eliminates the profitable gro\ring of eitm, 
except in a few iDdnlitics^ and, eveil tKcren acre- 
agtTi iurc small and nnieh of the pioductioii is lor 
<ii1age; but it favors the growth of srrudi grains, 
pjirhouliirly wheat and barky, with the kirjiiL'r 
usiiallv the more importLint of the two. Where 
winters are not t(K3 U^ng and eold^ the w-heat^ 
known as "winter wheat," is fall sfAvii; elsewhere, 
"spring wheat” 50 talli^ because it 1*4 spring 
planted, is grown. In additinh to w'heat and Ixir- 
ley, some oats and rye are raLsed* iJie relative 
impirtaiite of these hvo graiiu varying wilh 
lociility and stainlards of li\mig. I-'laJC Is likew'ise 
a crop of loeaJ inip:irtan<,tj, and certain of the 
graui sorglnims arc sometimes grown wliere cson- 
ditii>[]S iirc favorable. 

UTierever this type of agriculture, commer¬ 
cial gr^iiii growing, is churatte-ristic-ally developed, 
landholdings are large and mechaTiisytion is ex^ 
tcilsive* for only under such conditions is puafit- 
able agriciiUnre [.rossible. In ia> other ty|>e of land 
nse for g^'ovriiig crops ioi intermediate latitude^, 
indeed, is agricultiiTe so extensive ai^d the use 
of farm machirery so important as in cominercial 
grain farming. \^'ith this use of machiiiery+ costs 
of priKhiction fall SO hnv that a profit is pissilile 
even with simU yields^ sr>mctimii:*s well under 
10 hnshels of grain acre. In fact, it is only 
with a high degree of mcehaiiizatkm that use of 
these snbmarginaJ agricultural lands for growing 
crops is possible for, with ordinary methods of 
cultiv'iition, rctiiriis would be inatlcqiiate. Thus, 
in f ]lvtiia^ %vith its Oriental system of agricultnre, 
similar lands are still grazed rntlH^r than cropped, 
though the great need for additional fix^l w^nuld 
suggest that they sfiould be put to more effective 
use. 

H’his l>pe of agriculhiral use nf the land be¬ 
came possible Only wflh [wrfecHon of bbnr- 
siivitig machinery^ and the iisc of mdh machinefy 
lH.a.'aTne feasible only when agricidlurc invaded 
ihe gr^Lsslands^ particularly those of the stepp-s, 
wilVi their favorable hijxigrapby, productive soils, 
and cheap land. Fur many yeors the typical form 
of nse of Eueh lands in the t.-ibi[€:d States. theW' 
pracHi'es liave of late invaderi Enrasia in the 
’’t'tjlWtives" of the U.SrSrH* There, tftey have 
not oiilv Iveeome established w'esl of the Urals. 


but they ha%'e also [ui^dr^ the Asiatic steppi^s, 
including the domain of pastoral nomads sueh as 
the SCirghiz, as has been noted earlier, so tlmt 
where furpncTly only Bocks and herds grazed, 
today combines hiur^'est grain on state-operated 
laims of eiiormous extent 

In commercial gniin farming, the objective is 
prcKhn.'tiuii of a surplus for sale rather thsm 
achievement of even appremmate self-sulRcicney, 
TheiefEire dependence for most items of the food 
stjpply is upon other areas Ijctter suited to their 
pnHiiictiul'k. This, is particiilarly true in the United 
States, tlK>ugh to a lesser extent in the UhS.S.H., 
where the workers wlio till the soil of the ooUec- 
tJvely o|Tfrated fields liave small parct.tls of land 
ui from to 1 or more acres which Ihey ciilliviite 
for their ovim use, and on which they may keep 
a few aikicuals. 

In geiierah the regions of extensive smalt grain 
grtuviiig lend to expand into dri^nr sire^^is, with 
acctmipanying prci-uiption of their moTv promis¬ 
ing |>orlions by more intensive types of agricul¬ 
tural use. made possible by the pi^rfectioii of 
new, more drought-re^stnut varieties of emps^ 
and development of improved agric'tdtiirjd tech¬ 
niques. Further, llwir boundaries are snljject to 
ffucEuatiun. During a series uf welter years, for 
eXLimplc, advance into drier areas liectimcft possi- 
hie and occurs; during <]TrJMghl years, retreat sets 
III. Therefore tile agricultural frontier shifts 
stenclily, though it is gencrLilly conceded that 
the limit of desirulife advance has already been 
reached or even psutstd in most parts of die 
world. It should be bonie in mind that much 
commercial grain laftning in these drier areas is 
highly speculative, and that some of it is not 
justified, fur ch'StrLiclion of the Tange withixit 
ataoEiipanying success in agriculture produces 
results of negalL'C value, not ^nily for the iiidi- 
viihtal, Init for society as 

In ctimmcrcial grain-l4Lrmiiig reginus in the 
Uriilcd States, sett!t>ineiil is widely dispersed (see 
Fig, and the same is true fur otlH-r areas 
ill this type of use I'^lsic^vherc Eii the AmcricaSr 
Eai^li fanner Jives on his owm farm, thuugh aime- 
times only during the siuniiuT months, and 
luiu^s arc fur apart. This maki.^ for oouHtdcrahle 
isolation of the iudividtnil family. Limited sodal 
contacts, tind the rehilively spar.se jw;faianent 
pupuliitiuTi resvdts in wide spacing of iirlxin aggrc- 
g^itinns, most of w'hich arc .small. Further, the 
liK'ul coinrniiEntv .services, such as schrxils, muiit 


HCJW MAN obtains lllS LlVELtfrOQD 


m 



Fjc, G 09 . A \Vkniici-vh 4 i Omiity* dsiiry fumi, wliith \he MthvsnikL-t^ 

mLiTkirt wills iieiiTitiEc-.tlly luklldTrtl milk. In this ilteii, Ujni*. an: nf mucfi^rjitr .lvi riiL;iii^ dk^lillv itiun 
ISO Iicfcl, Jind llsi-rt- h liiiiih it.w nf LJwirsji^ing nsili,^h Knrri. Furrillif^list^ rrJ. hiil n liitivoly tiosc 

(fiRtrthiT, us nifty U" Tinlt-cJ in tllu illnstnilkuL hurul-hirni pnpsiljitlmi i4 uF mudt^rLitn for U jniLt^fi^ 

CEMiFily, 27.7 prruin:i lo Eln-ii]uiirt.^ n>iU^ Tikis Ehrot lime^ r 1 n- ivr thn UriLH.d Slikteii il-^ ii 

wlinks bill this fki a mnn}i Ik’Ul"! ih.in jivcmifi? aijrk iiltiiFLil areu, wiili g^^icul ii> nnkrkk"i''. FnrtliiTr this is n 

Tnuch Setter th^iin nvenij^e diisn' Fiimi in ihif*^ partieiilbir wrcil. Mi>re neLsrU' rni^L L'osidjtiiiiJis jife sliown liV 
Fi;;. I?^ 7 , lu^elhtf Willi Li Eypkiil ^niilbeni Wkiuiwui driiiy In^fd. (OinrEts) nf die Wisoimsin IVp^rtment 

d Agrienllnre and Murki^ts.) 


■£t»rvn lbJLri4e itreus, whith has obvioiii di±i;i£j\^aii- 
Idj^t'ir In eIh- L^S.S.lh^ wlkk'rt; lliEs iif uj^rii-^yl- 
tiiFL k p^iK■Eict^il iiiT slntu-ijptTated Eami.s. settle- 
itieiil is riKirn Im I lie workrrs live in 

\'ilULqe.s, Hi is Esiakes efinditiniis i pa iter difFnrcikl 
[njiij thtjse in mir o\eiE c^iinitry smd in EdhtT piirti' 
111 llie AniiTitas. entirely apurt from dilFereiit;%\‘f 
svbif'h n:’soll ifroin ^{n'ertsnieraEiil nr||>uiii^Mi]ai p,ni 3 
like prai'tiei* nf vlaEt^ KiH;-iadisrnb 

Diiiryiiip is a varfLint n\ ^eniTnl fiarin- 
iTig iiiVETsiEii'<i a^rienkltiire in vSk-h tSi> prea- 
dLKiinra of milk clurnismlrs the i'ttannEnic Jir- 
tivities nf t!ie binn. II Is geMieriilly the tntwt 
impirEftiit ly|ii> nf Fiiniiiki^ in w'ell-^s'atnred aireas 
with c<hj 1 siifiirEKrrs. oiii the pcdi-uard inEirgiEi nf 
those Te 0 trris where “foni is kiniJ^*' amd elw>- 
whfi'i' in gnmi ''hay and oats enunlr).'" par- 
ticnliirlv near nr!>aci iTlanrkets fnr milk and fdheT 


Haiiry prncbirls. Jlitas fls ilevelnpinont fias aic- 
ct>mpanied cily ^mwtlL In Mrve Eni^hitad and 
parts of \ew Irark, ^ehi-re extensiv^“ fann ali^itn 
dm I merit nt^nrred wUii npeninLr tif the Wir:^t 
with Els prntliietive aiiid Tree liLinr \ii settle- 
meriE, dairyhai^ has, as an iii.^'ujiiipaE]inieiil oj 
itkdkislrializriticKi am I larhjni s levelnpituitit. 
a new le^xst" ran life lii aiiritiillnre in amniv 
localities. I iiere, fine herds ate tianimmi. aakd 
pnrehase oF stappleinentary hx'd antf bt^asy feed- 
in^ jire Ehe mli% In ensiire misxiiniinL ret Lanas. 

Dairy in is likewise imporlLnkt in MimiesEVta, 

Wis^iininik, Miehi^an, and across the Intenm- 
linoLkl Bemndarj’ iei C^inLLda. In this regime, mtasl 
nl wJiieh is glaeialed, rhiiryfn^ generLitly drjmi- 
iiates tfie hinn eetnafanay^ In Wist'tnisin to an 
extent I hat the sEaln is surntiimes knnwia as 
.Anarirleas Dairyland. I'he physa’eJil Iwisis for 










OCCIDENTAL AGRICULTURES MED15LE LATITUDES 


441 


ihe dafn,' irn:liistr\' in ihts part of tlie UniSed 
Stateis and CunadLi is tc^pogriKpliie^ clraiiiLi^o, aitd 
tli mutk «jskIiM'otis u t^murc gi>iKJ past lire, 
but limit crop production. 

Tfic tnypx crops grown kicUidc corup and 
hay- There is also some production of barley* 
ixxccsioimlly grown os u roi^tuiri? with grain 
sorghum or “cane,” either alone or with com for 
sibgc; and soy beans for U^iiiSp or fiMidct atid 
5ibge. Other crops inchide wd>eatp rye^ rof>l crops, 
niul potulocSp on vafittble though geticrnlly sinidl 
acreages. 

'rhe re Inti VC importance of theije crops chiinges 
from area to area and. On the mdE\iflna1 farm, 
froni yr^r veoTp Occiisionally, w^hat is normally 
a minor crop muy asaumc so much local impar¬ 
lance, as do p^tjitocrs sn the Arcmstiiok: area in 
Maine^ that milk is displacetl as the major farm 
product, though this is not common. In general, 
\vhcrc%'er it is pi^ssilde to grenv tom witli a fair 


degree of succeSij it is the most important cereal 
cs|Teciiilly of late years with develEj|jnwnt of 
hybrid vuriuties whith will mature in the avoib 
aide frost-free season of most yeois^ for, even if 
it drufs Tiol mature fxdly, it ftin be led or used 
for silage. On a welLmanaged farm in the w-rntrol 
dairy l>clt of the Unile<l States, the attempt is 
made to keep a balance in acreage lietween com, 
oats, and hay on the cropped hind to secure a 
Kitisfactory rntiition; even the permaTieiit p^istiire 
Is often handk-d to ensure maxfmntn c-arrying 
power- 

The cattle arc dcniummily dairy typ^ such as 
Holsteinsp Guernseys, Brn^m Swiss, and Jerseys. 
Though milk is Ehn rnost impiriaiU output of 
dairy^ forms, there is s^jme production of pork 
veah beef- ai^d poultry. Tlic ix.tlatinnf;hip between 
tlx' Values of these is van able with area, ye;ir* 
and the individual form. VeaJ prodtielion, fcir 
trxample* is affecEed by whclhi.T the farmer elects 



Fm. 310. A isrcHiptiUiA duEiy fiirm in the ^VilhLmctte \'allt'y* Oregon. Tliotigli com is hefe of less 
relative fnipirtsknco lhan iti ihc com Ixlt, the agricultiiE'e is c^iiully divenifj't’d. pnajur inchidiDg wheiAt, 
oati^, com, and hay in additiun to barky, rse, pulalo^* i.ind Se\ eral utkers ai El^ss LvitLHa|uencc. Tllis crop s)"i- 
tein fnvcrrK clcit'elo[>nient tif an atkinul industry, particiiliiTlv thkirvlng. f Courtevy of Ihe Fortland Chnni^M^if of 
Okiinnerce,) 
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Fic. a fii-ld o\ Irttupi^ un a triicfc 

fiinu in \ew Ji*rs*.'v. IChe irrjgati’tiri ivstcia cnn^liits 

rtf crt L^rl]|ni{| pipn fmirt hnli.'s in uNk-I] wa^l:^‘^ 

AS AU artifkial rain, u}n.-n Eurr^rd un ai hh^j^n in llie 
\irw, S%iM. h SffiyfLilinn tn supplt rialm'at rtiillfall is 

prufilablf, fur i! 1:1141 bk-Et Lipj^liLutiun iif wmer during 
rtTiiknl peritKis cpi gniwih^ tluu prc^ohlin^ eiflier a 
fhirtjiil nr fuiul fsiilnrL^ of iht- wliich vkids high 

Trtun^s fM-r sitTU LiiiikT t^iiltlvation. fSvt' iilsn Fig. 
ISO.) {Onutr^y pjf I ha Kfi^fuiic Vivw Cmnpilirti^) 

to ndsL- liL^ lirifrr cjilvns mr "vcaP rlu^m and ^h™!! 
inoru rnilh; the number nf hngs. by the ifuct*esa 
of the com crop’ anti ihe im|>ortance of the pHih 
try indinitrv. by the priti: of feed ami markd 
conrlition:^. The prcKfuctiOEi of nil h alfi.ictefl 
greatly by govenin^E'nlal ptilieies. esiH-tiiLlly oF 
late years. 

Will Ihnr the dairy' prtwhn t will In- milk, buffer, 
or chet^se is tlepeiuient primarliy on priiximilv 
tci marfcrt.v. Near eitirs, i\ iriiiis fn Iw' i\uid milk; 
%%ifh iiiLTeiLSt- of tlirtsmec frejm tij^lian crrefers, 
butlrf and Tlsis is fme in Enro|iH:- as svell 

as in the Unift-d SEates. Rucnnl prodoctioti fn 
fhc Unit€?d Statis, however, has been so greatIv 
disnipted by govemmiriitiiil licHoii that thi^ rela- 
linnship has lm?en cxinsidtTufjlv Eiltcred. 

Dairy inli represeiils very rfftnitive land in 
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New England, of Eniiih land uhich would i>EIter- 
wise remain idle or revert to forest, Jt is, how¬ 
ever an rc.-tmoniie acH\ily fd Ow Western w^irld 
<)nly. br markets are lacLing in the Orient. Under 
its praet.iges% the soils are pnt lu effective and 
their productivity is Ltjiis<Tved or even inereased, 
since commercial liairying wj\[ilves feeding of 
ihe <Trips grown and. often its well, purchase cif 
grain and ftHldcr from other areas. Fnriher, the 
farmer Is able to use his efFecH^vly. for 
his cultivated crops reepore attention part of 
file time; the aoiEmds, at nil sexqoiis. Tliereforc, 
everj Enure tfian other tyjX'S ol agriL’idture, diiirv 
farming a fiords pracUcally contiimous cmplov^ 
ment, 

fnff^wfec ofiii Sprciahzi^tl frifFiling. Wherever 
prodixetion is limited to one nr more vegetahle 
or fruit c-rops, gem Tally grovni on rchitivcly small 
units of land worked by inifivldual prfsducerA, a 
garden type of agrkulmre develops. Where 
specialisation in vegetable tmps. the larinji 
are known xni “rmirket” or "truck" gardens, the 
distineban tiet^vcen the two, not always sh.irp, 
being l^sed largely on wlielher produetion \s 
prindpaliy of fresh %iegetables for city markets or 
(or cojmeries. Market gardens are generally of 
:!>inall size niiid near the ctfies which serve as out¬ 
lets for tlielr productiEicn \^'hercver possitile., they 
art lEX-aiL-d on lightcT soils, preFerabl)- the better 
sandy loams, which dry nut and allo^^ carlv 
planting hml markeEing of the crops grinvEu 
Sometimes the organic soils, peat and imick, find 
similiir tise. In either case, heavy fertilir^tiun h 
the ccammoEi practice, for return's per ncre from 
these garden LTopsarc suffidenlly high to wairant 
the espcnditiirc iwa-ssiry' to supply tlu^ esscnlhil 
mineral plant niiETrents lacldng in the srjils. 
Truck gardening operaljons, liy contrast, miiy be 
■CiUTied im far from the nrf^n ccniers which 
absorb thi- production. As ^vpth murket garden¬ 
ing, the areas dcvoled to such use arc geiEemllv 
those of lighter soils and, sometimes, em at and 
muck land, Jfeasy fertili^,ation of crops ii a iLstuil 
pfactice, to ensure profitnble yields of good 
i[uality. The prtidiKis of the truck gardtfns find 
their way to consumers in ]^>Eh cauTicd hmn 
s^nd onl-of-seuson ernps. Thus the -tnick- hirms 
of the Cnif Coast, Florida, CalifirmuL, and oilier 
Fouthem areaji inpply vegetables in |«sfh uiider 
iitid spring tn the dty populations nf the \nrlh 

U-fnre the lixal garden farms Imvv emps readv- 
to linirkeL ^ ^ 
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Fk:. ^12. Tlirt^ibfng pc-iiiiu&s at J m the truck gofdi-llilkg Oiea near NoiiijJk, Vwpnia, Thu pir- 

tkiiiiir |hkT[ of the z^iimly pl&kn spt^dati/es in gnravvinE p^vintits taiIivt tiian other ec^etabSr crops, Ijc- 

ing lliC OHkJit impijctont pmrkul prL>dkiL kiig areu in the L’tiited States. (CcuirtiHiy of the Norfolk Atlvi-riiaing 
ti«>ikrd.) 


I1ie iimjcar ii^iirket- nnd truck-garden area a! 
tlie Unileci Slides iMijntiers ihe AEhuilie ^ieulioani 
iiiid theCLilI Croast frcnii New EngUiuii to Te.icas> 
for ihvtv arv siiiiUy atjd access to roiirkcEs 
is gfflitl. A sttHJUiJ cctiElt is hi scnrfhk'm Clidih^mm, 
wlhiuli eiLiiiys; a climalic jd^anlage. Scattered 
thrrmghinit the ctmiktry are oihi-rs of less cxlent 
iiod iiu|-Hirtakice. Prodtic.-tioii nf vegetable cr<>ps 
[fiiiukut uhsrtirb mi>Fe than a soiidl fractLon of tlk^ 
liLiid siiilaltle For such ulilizjition lievaosc of lack 
of market. Thus isUkikd^ of market and truck 
gardens are often siirrokindccl by c3(teik!divc tracts 
41 J Liud, i-iEfier not in u.w and growing up in scrub 
Hmlior fiT, if in use^ devoteiL! In reLalt^-cly im- 
proR table gi^nera! faitniiig^ nr. In Flnridan c%'en 
h* EIic cxlciisive grazing of cattle, Tlie Ibnited 
ikjciis which are lit use for the pT^nliiciion of 


giLrden crops, how^everi rcjireseikt e)£an\ple$ of 
very crfective u-sc of low-grade soils. It will Itc 
noted that, in part^ particiiLirly for market gar* 
tlcning, location rallii-r than soih is the principal 
ikdx'aiitage svfiich makes such use passible. Even 
with tnich gardening, the is Iniu lo only 

11 sliglktly cJticnl. 

Tike farmers of certoiti ai^ras of highly !f|>eciiil- 
izecl iigricnlEiire wtiecotratc fm the growing of 
fruit rather than vegetable cropi^. the fruits rang¬ 
ing from berries, such as strawberries mid rasp- 
to iree In its like apples^ p^-ors, peacheii* 
chenies;, and others ^ and from thiviie of I be C'tH'ileT 
regioikS, siitlk as rfiOK' incotioiTcih to others of the 
NiifitTupicsi oranges, lennons, and Ehe |)omclo or 
gra[x=-fruit. The prodiieitig reglEms arc ibetefonc 
widely scattered, Imt tend in lie lotTilizetl in lolly 





444 


now MAN OBTAINS HIS LIVELIHOOD 



fireaSn where slapes iind efiective air draiitige 
alford a cot^siderubU- (k^gree of pTulcetioii fnniTi 
dam-ijje, and near likkcs. w hich decrease the 
proljahility oJ loss [rnni Trost Thu s I here is an 
impwrUinJ gr.ipe-grEWvjtig distrEct extending west- 
^Yiud the Like region ot snutherii New Yi>rkj 
thfoiigli the isLuids of Like Rrle, into the hilly 
moraine enuntry ot santhw^esterii Miehigi-ini 
ShniLLrly. thi^n^ is an Lnpartiinl commercial 
apple-oj-fliard industry in Ktrw York and on the 
east shore of Lake MichigLiri* ns well as in south- 
itfi Ontario across the IntemciEional Bouiiiiiryv 
■where eoMi^or-ahle favorable conditions occur. 
Farther to the east, in Caiiadsu the sheltered 
slopes of the n^nmipoUs Ckim^vsillis Vidley ol 
Nova Sct>t3a supply a xuitLtblc locatiDn for 
orcfwrds and alfofd the envirnnmcntnl basis for 
the most im^^irtaoE txjmmercial apple-growing 
mdiaslry oE onr neighl^oir to the north, Againn 
UaTc live several areas farther Huith w'here tree 
fniits LUe grown t^aTitnereially, Such are the eitnis 


fTuit-prndiiciiig dj.htrEets of Florida and the GnU 
Loast and, farther iwjrth. the rrni I-growing re 
ginns of the O^-irks, -Sbehere slopes afford frr>st 
pirot("CtiDo, Scattered thrcioghi>at tfic sanie ana 
arc many small farms wliEch specialsise in IxTrv 
produetioiu for example, of stniwl^erries, thi; crcjp 
loatiiTing at various times in dilferetit are^iSK 
that the supply is ooiitiiuaais ffir a periE>d of 
sevenil months. 

The crops grovim in inrigrtted areas true] to Ijt^ 
llajse iivhich yielil relatively large returns per 
acre of latid under eutlivulimi liecause e<jsls nl 
puahirtion are high, since water must be ptir- 
chased ajid markets are generally fsir oway, Onlv 
where demand for such ensps fails to L^ep pLLti 
with prodtiction po^sibihiies is the growing ol 
bulky p low-Value tnips desirable, except to sup¬ 
plement other lunn aetivities. Much ijf the hind 
under irrigatfon in dry areas is therefore Jcvoted 
to the growing of vegetable and fruit crops lor 
dly markets. 


and *n ^ ^rr rylalnely dow, tuRothcr; tird muintL-nui,,, of f«.iiu.iiiilv ™ 

13 3 ur.d.ljcd b> tbu 'll a l..t.it. d iin-a, MwkiS i.| UniUtl SL.t.^ 

brtn :ind ii.‘ld },V ;liU LThMrtjJ (ind M.pinisi.m ..f „f.d pt kji.g. lUat o.iifonnitv .)f pnd- 

11,1 1% Ihiiy I tv 3ud) S tin.^Khift- ii sium., of 3|irh irri^tri^ ^jumM-rvld iiuulc ordiiuils 

(C(iiirtfS}‘of thi* Stiilc PrugR-si tjHniiiissioiu) ™ P^-- ■ 
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This is tnie tJircinghout the western United 
States and paitituJsirly so in California, where 
&pefm1i/-iitinn of agriculture has beem earried far 
and iLicilitie^ for pulilia/iTig and ni^irketing tlie 
prcidiiebi have been developed to a lugli degree 
of ellicienry. Thefts one locality may produce 
rlniliarh, annther melons^ a tliird^ letiucv or some 
ntl;er Where this concentration on produo 
tioti of a single erop lor widely scatU?rcd, far¬ 
away cotJinjEnfng aruiis <X‘CucSh it is possible for 
coTiLliiMatif^Tis of producers to inLiikct tlto Cff^p 
flFcctively, Tins ^xiuld lje impossible if each 
iarmor grew such a variety of crops that n stilfi- 
cient vo|i>iiic of nn single one tvas available to 
make establishment of the necessary' nwketiiig 
praclicahtc. 

'rnit-k and market gardeoiiig and commcrcinl 
fniil growing rccpiiro much hand lalxpr^ TliLs 
pnahici^ a c-onditJaD unusual iu American agri* 


culture, wlwre t\w tendency is tci use machinery♦ 
even in milking, to lighten larni work, Since the 
lixal klKir supply is often inadequate in the 
areas uf garden agrieulture ami fruit 

pruductlEai, it is generally hecesfiary tu depend 
largely on trail sieiit lalmr^ frequently n^xmt 
arrivals in thiri* Ccumtry. I'hi.^ often creates a soehd 
problem, the solnliou of whici) is I wit yrl in sight* 
As a n>ult (jf the generally ;iinal] laiidholdij^g*! 
and the eonsiderable Lilxir reijniremeEU in tlw’ 
gjirden types of Oec^idental agrkxdturt^ farm 
jiopulatios’i't are iiimji ulmve die average ff>r those 
of other agricultural are^t!^ fn the United States. 
Therefore :^ocial ct^nJiicts are sissureil siiui in some 
infitances at Ic4ist>, an almost gLirdeii'Ci[y type cl 
community irt;.suh$. In many n^spi'Ctjt, this lias 
ijuinifest advantages^ offset to sotne extent, how- 
everp hy the large munlxrs of transients withEJut 
pt^anent interest in the community welfare- 


QUESTIONS AND EXERCISES 


1. [n wTijil essjL-Titraf pirtleEilars d4Mst Occidttiliil 
agriL‘L|lturv dllfLT frcHTi that nf the Orient? 

2. Trai-e hrk-Hy Uie evolution of Oenridtotal agrt- 
ciilfiirv. Pram wTiere were the crops imd do- 
fiiiestie aniniabi derived? 

WliJit Wai the pattern of eidy agneultnrul im> 
e'upaEhiii in western Eumpe? PewTihe tlic Lmd 
nsc and vEiJugeS of iLuit periocL 

4. VMiat are tite major l\pes of Occtdei'iral agri¬ 
culture? 

S* FfiiEii what Ispe of agrieulluirc did grncml farm- 
fug arid liio a»iH)nci.ited auLmal luduAtriea lw tike? 
\Miiit priudi^e? arc itivulved in this type uf 
iigrifuitiirc? What shift in cmpUiLHis has Dct iirrcd 
witlii ihc p^iviage of time? WhiiE ho.^ caused iTih 
shift? Wlitti jire the ob|«:tiVE=s a( this hpe of 
:igru.i.illurc? 

6. Whut are the objcclfves in piibsiitetitTii agnVul- 
ture? Wlhrtc Is this hpe of agneutture pmetited 
in the Utiitrd Siatt^? \\%y? \\'hi rc is it pr4ic- 
till'd ih otlkiT pjtr+s of tlic world? V^liat is the 
iniportiituc of (he aiijmaf iudaslrks in snh- 
t!kr<.^K-c ngrif iilEnre? 

i. Dcm-HIx" the pmi ticiTi nf dn ccdfiLtl agritiiltiire. 
State the cto|js grown and their ndatEun tin I ho 
ajiiiiiol hidustrfo$. IVhat iutiT>diit'c^ s^ariation in 
the exact p:ittem of agncultuxal practice in spo- 
ciiie areas? 

5. To whiit tyjjf^ of areas Ls eoniiivervial grain farm¬ 
ing normally restricted? I low Js the land usi^l in 
such areas? What are ihc emps grown in such 
areas? \\'hy f!oi»s siIjcIi farming oflcn jaSvolvo 
great linaniial risk? 


9^ Slate the agrrcijltundnibfnctivc?^ in cirraj nf com- 
nUTiin] grain famiing, V^'liy did ugrienlEiirat iii- 
sastoil nf Qie ijii'ppc gravslands work II revuhi- 
tinn fn agriciiltuTff?? Why svns swell in\ dsmii sa 
long defem^? 

10, Discuss the dlffcnmces brtsviTn cEianmcrcial 
gniiu fiirridug in tlic United States and Uiat nl 
tin- “tollectJvca'" iif the U S-S fl. 

11. \^'hy U ^irnnKTcIal grain funinng lestrk ted in 
Ocfideorol nrea?, except in the U.S,S.H.? Why 
dll tile Ixiliudaries of the ateaJ of cOiThint-fcial 
grain fiiniilog lluotiuite? Muv thb h pe of agri- 
mlltirc hv expcfk'd to expiiiid uiaEcrtaHy in tliic 
near fiElnrc? Why? 

1^ Of w'hiit (y|x" iti agrieulture fs dairv'Ing a s ari- 
ant? \\1iert b chiirv'iiig tlic tuminnn prai tiit^? 
Ihw IS the Liid used 'm Hieh arcafl? \VhnE rr- 
In I ton floes meat production Ix-ar to tkirx^- 
ing? 

Explain hciw daily' fartuing represents cffecln e 
luse of the hind. 

t-(r \Miy has iliiiry fanniiig jnereusi^S in ndative Em- 
pirLiTiLO m the l^riited Stales of Lie yeois? 
Where and why Uiss it given a *^T>cw lease cm 
life" to agrictllhire in ssinie inslatidt'S? 

15. What delt'TiiiincS wIicIIut dairv production %vlTJ 
be of milk, buHct, or dn-ese? “SVliy is lliive pTac- 
fFcallv no dtrvcloprnenl: ef the dairy indusLi^' in 
Ihe Orient? 

111^ IX'Seribe ifie gi-urJiil chnraetrrinitlcs «f die 
garden typ- of agrioiillure. Mi'hy \i irrigation a 
relurively ennimon pracliee in ureai with this 
lyjxF of pre^uctioti? 
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iT, D^'scfiLq thr cLumicli^^titj qf niM/kql. uiid tjuqk 
gardening. Why ore tli« llglitqr Mh better few 
such ■JMi' \V\iy Is ft possible to use organic soils 
for this t]h‘pi> oE produtiJim? Wlitrr sire llie 
prinripal areas of this iy^ oE produttlon in tiie 
Unfted States? "Why? 

IS- Wliere are cornmercia^ fTuSt-gmwIiig c^mi- 
luocJy located? Why? How do all gard^u tjpes 

SELECTED 

Agrftidrpjrrtf Ycfirhmk, U- S. Depiirtment of Agriml* 

1110=4 WiisliJtigtqOf 1021^ aitd 

Many YearbcHi'ks Erf the U- S. Department nf Agrl- 

ciiltLiTc 4iie of great value to geograpiiers, Tliis is 
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isf agoLultioe wilieli im* aui.x.‘e4?^hll repTe^hl ef¬ 
fective use tii llie Imid? 

19. Wlial is Tneunt by irrigation? Winery is it q 
eoiumon priu^tke? What are tlie types of eropii 
grown with iJTigalioii? ^VI^Y? What haiidkups 
ore qlw'ays associated wfth irtigatiun ngriciiltiife? 

20. Cqqtrasl I lie settlement palteroK assoclaled witli 
the different types of Occidental iigrieulture. 

HEFERENCES 

puTtieulnrly hnie fur Ehof^e of 1921, 1922. and !L92S^ 
which contain descdpEiniis qf the dcvelnpment Jind 
priKlnctinn of our iTia|or crops and simiLar tfeabnents 
of tho principal animal industries. 


Chapter Thirttj-Three 
PLANTATION' AGRICULTURE 


The Initiiitiou of Phintfititm A^ric^ilinre, Dur¬ 
ing the CL-iikturiiLis when uttuiimiifiil cf 
cit'ncy wa5 llu: ulijttrtix'e in Outitlenliil 

agriLTiltur^il prLK'ticx^s^ staiiciards of living ri:- 
hw, f«r it k lo mavt mimy 

iincl varied needs adtfc|uiitely the resoLirees 
of areEis. Thus there was litile In kmd, urid 

tjften In quantity as well, lo divide in the agri- 
euhiiral villages of the Middle Ages destTilxTd 
in the preci.'ding tiiapter* This ensured relatively 
fHX>r liiiiig CK'^iiditiuris for ihe more forinnute; 
those v^'ho rec^eived least often li^ed m squalor. 
Tndiiy, even persons in very rruxlcst circuTn- 
stances in this conutry fare better Lind have far 
tnore ecisivenienee^ imtX comforts Hian those en- 
pyed by the feuilal Inrds of the ogncultura! 
villages of hygniie days. 

These rrcniclitii^ns persisted without mntc-rial 
ehiinge for a large frai^tinn o| tlwj world s white 
piqnihilioi:] ntitil iinprovenient of transportation 
fiioilities made it practicable to obtain gofids by 
exchange, ralfa-r [luui lo cU'-pend enllrely npon 
IcxmIIv available rcsoinces to satisfy aU nei’ids^ 
Then, and only then, did spc ciali/jition of pro 
dnctiEiii ill I he Oeeidental agriculture of iulrr- 
mediate latitudes become both a [Ktssibility and 
a t'cality* 

Further, as the knowm area of the v^orld in¬ 
creased in cjKtcnt. new proilnets lH:«<“ait3f known. 

\t first, these w'ere high in price and little iLSed, 
For produc ing areas were far a^iTiy% lran.\p:ir|ation 
bieililics W'crc poor, iTiinsporlatTon costs were 
high, and so the detnand for I hem wlis ntCTS- 
sarily limlti'd, As lime passed, linwu'vrr, and pro™ 
duct ion IxTOiTie more specialivsed and restriek-d 
to Jirens where condltnais were rnost favtirable, 
in that costs of prn-duction drrreaseil, Standards 
of living rfjsu vvilh tlie pnssihilily of satisfying 
de-sires at prices witliin the reach of runny^ 
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Thcreaft€T^ dcoiimd for the prsidiicts of other 
arc:us mid even for new pindiicLs from the far¬ 
away regions of the lower btilndes, dcvelopitd 
and increased 

'lliis tutcr led to invasioft of the tropics by 
white populations, and the growling of crojvs with 
Occidental agricultural pracUccs, modi Red to 
some extent to meet the new ctinditlotis. This 
maihed the initiatlei i of what Is known as "phintu- 
tiou agriciilture." With Invaslou of the lower lati¬ 
tudes and develupineiit oF plLinLatioii^ tliis new 
lyjjc of priHUictiim somclinics displaced and 
sometimes existed siile by side with rnigratofy 
or other subsisteuco types agrlcnlliire, though 
tljcsc Mere often affected somewhat by white 
mfiuence^ 

The inauguratian of plantation agricnUure 
accompanied rising standards of liv-ing in the 
higher latitudes, where iHJth diversificatiim and 
speehdizatjon of effort Imd become pissibilities, 
for reasons which havG been enumefaied pnwi- 
onsly. It reEtUied from ulihcr new or ititTWLwd 
demand for those prod nets of the soil which can 
neither be ^own succcHsfully in I he higher lati¬ 
tudes, exempt cK'CasionaUy whtrn heavily solril- 
dized by govxTintHnit, rifir obtained lo advantage 
from the tropics in sufficient rpiiuility whim 
gnium by native tvpcs of cultivation.^ wilhout 
while supi-rv'isiom 

Loratum of Tropica} Flonfaihms. Not all parts 
of the iropit's are ecpially well suited to the de¬ 
velopment of plantutirEri agriculture^ S^imc luive 
Inn henvy and too eontinunii^ rainfalh others 
have tffli little prtxlpitalion. Agoin^ li?Tn|>tTalure 
condilions arc not always adapted lo growing 
the prtHlncts desired, rmr are they always favor¬ 
able for rnan+ Ftuibf'r, frequent, strung ^^inds, 
ttifKigraphir-, drainage, soil, and vegetiiHon t-un- 
rlitiuns often hatidicap^ or may even prevent 

*# 

i 


HOW MA\ OBTAINS HIS LJVtlLlHOOD 


-J4S 



MAJOR AREAS 
OF 

PLANTATION agriculture 

rk-AHTATlOW AC.ftlCiJ LTUHE 


A PlISiTliQ^l T4 THE. AiCAf Of 
PitAKiiTiw AS"'itiJi.T4i1lE Shown 
iOn TmT TWE.IE AflC OTHEflE 

Cr idUALLE* aheau EcrmT anC^ 
LEI'S -ivKiP'TaNcE'- iOiJKi)Ai*iE I- 
0r THE AREA! SnOWN 
aca. TO R41(vC,4t tOWPLfP-Tr, 


Fic. 314. Mup ti> Mi^iiEr Ivf the P^i-nu ol plimtatian iigri^'^lture, CkviiltirLEiil ^yru ihltiift.^ in tiw 
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pLiTitaHoii (U.'VL^Iopment. Ev^rn tluiugh all otlvi^r 
laetnrs ^vvm lavorabJi?, uei area niuy hi- 
uL-eesjiblc that U is urtsuitublej a satisfauUiry 
|.ilH3r supply niny \yc liruivikiLibk^; nr iiistahility 
of giivi:nin\etiE or gE>vetiirTiorital regulaEanx^ may 
deter capital from %TT]Eiiriiig. Al prcseriU iiiiii last 
factor pmmisi^s to bt^come more important in the 
future tluin it kiji in the past; in view of 

the nmbitions i>f Iropical populations to tl row 
(klf the “slvaeWles" of eolonial tiiiitroh 

Even todays tbert^me, plaritatforiS atr re¬ 
stricted to a reliitively smidl fraction of the total 


area of the tropic^ as miiy lie seen by reference 
to Fig, 3i4p a highly geiicj-aliffl?tl map showing 
the uppm^imate 1cx-aEion of most of tlie present 
pnxluc jiig n gions. Ikir the most part, tIuTie tcntl 
to la.- LMHihncd to seacoa^-tt areas, or tl¥ise servx-d 
by navigable rivers and rail HneSp but not too 
liir from st-alward, Tli<ry are Likewli«! more im- 
[Xirtant vvlierc rmnfall is adetpiates but not exces¬ 
sive, with the dry? or drier scNisrm of some length. 
Thus tliev are more highly dcvxlopt'd in trade 
wind and moEisoon areo^p where the Seiisonal 
range of temperature is appreciable and sensible 
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Jrinp<'r:itures are tolerjijit', \hi^n m tile ]vzMi 
I he hc^a%ily fore^t^d regions ol the cluldruiii belt. 
There^ temperature^ lioth dUttiiil mhI KctisiliSe, 
ntc ct>MEititiOuf;ly liigh. ^nd he:i\y mkifiiLI through^ 
nikt the year, n dense forest Luver, :ihd jnxir 
hf^alth eDnclirions all conspire tu haridlciip pLinta* 
tion de^^eiopment, 

f>/ Tropical! Planftition.’i. Iniismueh qs the 
major objective of pUiTitatinn agrieultikte is sur- 
pliLs proclkiction of some crop, grown priTicIpally 
to meet the needs and domnndF of ifiterorediate 
Lititndes, there U great speclLkHzation of ciFort 
in this Xyjie. of agrieiiltrurc. in adclition to vuriation 
In lli€' major prixliiel from lurea to iirea. Thus one 
region cnncentrales on grouing sugar eanc; aii- 
olher im prothicing rubber^ a third specializes in 
bananas. Again, it niay be a licverage crop such 
.IS coffee tiT lea;, c;iciio« used buh as f«rd anti for 
4 la-vefage: copra, valuable for its oils plnoappL^ 
for c;mi]iiig; ta some other Cfnp. ft will be noted 
Lbat scMne of lliese products are raw inalerials 
used bv ij»diislr\\ lor e;^ainpk% Rthber, copra, 
sisah and sugar: some, sucli as coffee and tea* 
arc iH'Vcnigcs; still others, hanana^ and pine- 
apples, are "fruits,^ used as food. Agatiu some 
are !xuh by industry aid lor human c^in- 

sumption. ]u the aggreg;ite+ h<nvever* iiidnstrlnl 
IlUV materials seenred from Iropiial phnilatii^ns 
arc more Important than the havrlstnffs this 
ly^Tc of Ligricukure supplies to inlermetlmle 
latllndes. 

hi iiLlditinn to I he crops grnuiTi in surplus aiiid 
for Side on such plantations^ there is of Ecu s^inro 
prtHhiction of nihers in affLird a hkca! hxal supply 
lor the plaiitatioTi Lilx^rerSv though titis is of 
dar V aTid, often n.s well. e> 1 ralher mini a 
imporlatice. Tn gciieraL it is true tluil deveitjp- 
inrnl of tropical plautiilintis iuis rediie4,-d produe- 
lion oE fiwid for ha%sl use in I he arc;is where they 
have heim c.staldishetl, so that import of food 
into IViriiierly self-snfHcicnl iLfcas hits Ik-lChoc 
netJes55ny to meet the needs of the plantation 
]j] borers. It i^t ftkeivisc true diat plLmtatioti iigrb 
L-iiIturc fins proliiihly siihtraetcd from, nithtT than 
arkled Eo^ the total fond Kispply of the worlds 

OiiinrrAkfp ii>id 0j2rffttkm 0 / Trapkvi/ Fhmfit- 
/(ori,T. Most tropical phniEntinns are tnvned by 
whiles: scMtic by cxjqxsraljfjns, others by families 
nr indivitlijiils. fn either cast% it is normally 
absentee ownership, actual nperations hewing 
direelcfl by white managers whn ovt^rst^e the 
work done bv colored la honors. In the early days 


of plantation dev'einpmcrit in the Americas^ w'csrk- 
ers were si-eurtd by Iniprt^sing Wal Itadijii 
pupnhitiuos. LiitiT, tlK'se were replaced by slaves 
imported frinn Africa, wbicb accounts fur the 
presr-nE largo Negnj pnpulalhin of miniy CariEi- 
bean areas. In southeastern Asia and adjatxait 
islands^ where iIktc is much IwaJ ovcrpopula- 
tion, most of the nectrssLiry plantation hiltor has 
coiue froni Indian Scjiith China, lltc Philippines, 
and other ucLir-hy regions, iin|'MirEed under con¬ 
tract lo wnrh for a specified iiomlier of years. 
Later^ some of these workers rcEurn to the home 
region; otheis rcm4iin as jicrmaiieitt resitlcnts. 
Some of these, notal^ly the t'hiiiese* tend Ti> gravi¬ 
tate to the citit^, ivhere they enter business so 
successfully that they may dnitunate the ect}- 
nomlc life of ihs hx-al tom in unity. 

Effects of Tmpivtd Phtuiaiiom ou Xitfive 
Pmhirtitffu \VHierever the plantiition ty|>e of agri¬ 
culture has Ix.-e'ome cstahluibed in thir tokplcrt, 
it has affected tlie native ecojininy and sJondtijds 
of linng, as well as popuLktlon deOiiity and dij- 
Irihutkon. Tilts is tme even where it exists side 
hy side Avith migratory' or S(.^eiitary of 

prinuiive cnlitvjUitm; wfiore luivc Ix-en dts- 
phiGcrl, the change is even more proLmnnecd. In 
Lilx-rla, for example, thongh owtii pants of the 
leaser I laud v^erc dispossessed* employ inenl ils 
free lalmrers is ijinv avinlalile ttn the landings uf 
the Firestone Qmipany, where no such oppor¬ 
tunity for goiiiiiil eniphmocTJt cxiii^ted previnnsly, 
'I'his d ial lies support of iKidItional nuiniHTS a ad 
ptToiits satislactinii of many wmilj cn-aUd hy 
whitif lulrii^iinn, thus affi ctlng standiirds of lEv- 
Ing. Similarly, the Dulch have l>ern saecx'^sfn] 
in increasing the ability rif tlioir diloaial biddings 
ill the La?4t lodiess nntLildy jiiViU ti» sup[xirt addi¬ 
tional niimla^rs, as w'i:l1 ns in irn[iro\'iug li»iig 
conilitjnns. In part, this has l>et:n acL^niplisla'ct 
by affording employment for tiu; increasetl nniu- 
btTS, in p:irt by di?vvli>poU'nt oE a nuirkcE for 
native iiriMloetiPn ^^ilh the estabUshiioeiit td plan¬ 
tations. 

The fCcf^oppri/c and Sacial Slrurture in .^Vrcew 
of Phntatkm Agricukfinv The lal>or crnploye^I 
an rnttsi tnipEcnl pUinEations is i[I^p^lrtdL largely 
transiiory', and the inannal latMircrs arc ilrawu 
from several coliai’d populatliins of iho kciVer 
Litittnliij^ This impfO'Eution of diverse eolort^ 
p<iprdations to work on tike plLUMatlrMis lead:^ to 
infcscegeiialitai^ or racial afimixturcs of many 
ty|H% which creates a “nkclting pot"' problem in 
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Fit:. 315. Hiiiiamw ipady fnr har^ e«l, in Cuba, Note the pofilinn of tbc ban.ina^s nn tlic “statk.** Aftef 
thiT cmp hm-'i Lt^rfi Ijnirveftti^d/thu pljitili art- cut and ab^wcd to rot tht^ rnws. Repriidin.i>Lin for \ho 

iH^Kt CTfipp wldcli wiSl ript-n niic- Ji-ar IrikiTp is (rnm Suckers width dt-itlop at tht b^M! □( tlte pljJit itaJL 
(Ctjurlesy o( tba U- S. iX’piirhnent at A^rscuiturL--) 


tnsiuv areas where the plantation t>jjc of agyi- 
culhiri; h impirtaiit, for cjiatiiple, in tlLUvaii, 
Even though w hilrs arc ndalivtdy tvw ul imin- 
iH-r, hfwi'cvtT^ they normally doriunate the ec'tv 
nnrnie aetiiilirs uuil csercLse |xslitical powrf [ar 
greater than that whith WimUl W iiuliculcd by 
tlii-ir nninl^ers, Ftnlht'r, tlie tailor line is gL-iiLTdlljiV 
thoiiirh not always, sharply drawn in areas of 
plantation agrienlttirc, Tliis l>m>iitesoF especially 
great fiTipcnlanec In tike Orient, wht-re "face^ 
plavssnch an iniporEant part Ut th& standitig and 
affairs of the individnal. This is an nirgaiiii^-itinn 
of SiK-iety very ilifFirttit from I he one to which 
w'e arc acnisEnmed, as well aS otie resented by 
the colnred pr^pnhitinns. 'HieTefore it is one 
%s‘hie1i is eausing ectuiderable eoneem at tin? 
prewiit timc+ 

Tfjpt'S of PkinUiium A^rkuhnrrr Tln-rc L snER- 
cient diii'ersity of production and priMluelnm 
methods in plan tat uni agriculture to make a do 
taikd de-icription of nil kinds of tropic^al planta¬ 
tions impraclkable in nnr stm-ey oF thi.s type 


of agriciihure. Therefore ctmsideralitjn will tie 
limiEc^d til a tiricf discussion of those where 
baoLinasK a fnisl trop nsed as ftKHh are grown; 
oF those wht-rii sugar canc+ raised for sugar to 
be Used ImpiIi as a food and indu^iirial raw mu- 
terial, is ttie principal rrcipL and of those where 
rubber is prodiiecd for industrial use, 

BitUfinti Pfiiniittioitx. T1 unit'll tl>e banana is 
riittive (n stHithcfTi Asia, spreading from lln^rc to 
Africa and, eventually, tti tlic Amciicas, nifjsl 
of the present commercial production of the 
ffnit Is in Clarilifjean areas, with sonic mhlitionsd 
sn qihl smstpnt from both the cast arnl svest coasts 
of Africa and a bwv other less import uiil ;irc;kSi 
Tlic prndiicing areas are idl tropical lowdantis, 
iml subject to %iok iit witnls, veith well-dfLiitscd, 
high dime soils, w here Ixith hesrt^ a nd wctl-dL^ 
tributed rain Fall supplit-s tlu^ necessary water, 
ixeept as suppk-mmil.Lry irrigulioii may prac¬ 
ticed duritig the drier season in swd^'r to fpccare 
eoTatnumis yields. Thi^ pnsduction from the 
Caribbean are,i is marketed in ImEh North Amer- 
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lea and western K»jrtvpt*» but principalljr in the 
Utntcd States and Cai>ada, whkh absorb about 
60 per €vul of tile crap; the Afrjc^dti prtMjuction 
^ek> 5 to Europe, largely to Great Britain. 

BecaiLSt! of the rather exacting rixjiijrffmeats of 
the cropn great ciiie mtist Ik; exercised in 
of a loc^jtioii for the growth of l^;vuaijas, if satis¬ 
factory v-ields are to l>e secured. After a drjiirablo 
site inis lufeii selected* and ha.s been secured bv 
lease or piLrehase, (he luud is eleared, draii;ed, 
and tunmua ‘'bits'" or rbisy^na^s are planted. Tlic 
crop mature.^ in oeic year* each uidivadua) plant 
attaining a height of about 35 k»et and bearing a 
bLincb of fruits Aftt'r the crop lias been harvested* 
tlu; phints are cut and allowed lo rrjt between the 
rrws. Liiti-r^ suckers which will produce a crop 
llu7 following year develop frotn the rout stalks. 
Each of these grows and ixvirs a bunch uf banmuis 
in 12 ni-onths. This process is repeated year after 
year for perhaps 15 years. Tlien new land must 
lie cleared and planted to ensure continued 
pn>fitable production. By having plants of dif¬ 
ferent ages and stages of development on the 
plantation* and hy use of overliead systems of 
irrigation d^iring the drier season. It is possible 
to han'est bananas thmughenit the yenr. This is 
desirable for proruublc operation* in that it per- 
mils effeclis'e marketing of the crop Eii^d use of 
erpLipmeTn and Inlxir supply. 

Each plantation hjis Its own railroad system. 
This Ls coniieeted lo ihe port which serves the 
plantalion by a ttimpany-DWTied rail !iue+ Trans- 
pEirteii Ijy these lines, the liununas, w'hich are cut 
green and alloived to ripen in the bunehp arc 
ItiLuied by maehinciy’ into the ventilated^ refrig¬ 
erated holds of ships which can be heated during 
the winter months, if necessary, to the 

biinanas Iroin in transit to northern des¬ 

tinations. These ships arc likewise eompany- 
owned and ojXTatefL It will be notcK.! that hauaim 
prodncEioiE and m^irketing is a large-scale bnsi- 
UC5S enterprise, involving inveslnicnl uf much 
capitLil. n c^immon characteristic of all plantation 
Ugrfeulhirc. Snmetimes this invcsimi-iU is in 
C'ountries with iu>ne loo stable govenimcnls, 
v^'hieh may cxpkiin in part some of ihe wctiviHei 
of the banana producers in I he so-called "baimnu 
republics,” 

Bananas w'cre first brought into the United 
St[ktcs Ititm Cuba in 1S04. Evi<rii ns late as IS76 
they were so little knowTi and used in ihijf cs>un- 
tiy^ thal fed bananas, wTopped in tinfoil* were 
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sold at the Philadelphia Centennial as an exotic 
curlD,sity* Today, less tluin T5 years hXcr, con- 
si impE ion Ln the United Stales repeatedly exceeds 
G0,^)fl0,i)00 stems annually^ or approximately half 
a stem per capita, Hiis change is only one of 
many w'hich have resulted from ihe fact that the 
older isolaliou which fa.st.encd csscTitial self- 
sufficiency on the w'orld s agriculture for so Unig 
has disappeared among more advanced popu¬ 
lations. 

StJgfir ond Sug^r Produeffon. Tlie prti- 
ductioiL of sugar cuuc is important in muny 
tropical negioiis where elevations are not tu<i 
great. In Africa, it is grown both in Egypt and 
on die east coast of the cootitient; in Asisu it is 
an imjK>rEaiit erop in India^ Burma^ and |ii stiveral 
other parts of the southeast; io die East liidieSp 
it occupies considerable acreages in Java and 
elsevi here; in the mid-Pacific^ the same is tnie in 
ffawaii* Fartlier to the northp the Fhilippuit^s sire 
also importkiiit producers of injgar+ In ihe ^Vesl- 
ern Hemisphere, it is si crop of cQiisiderLible 
imporlsuice on the low^ roUiiig plateau of eastern 
Brazil, in several small coastal valleys of Peru, 
and 3U pijirts of riorlhem South America and 
other Caribbean areas. In Cuba* it is the most 
imptirtant crop grown on the island. 

Eveiy-where^ sngtir cune is a crop of wann 
climates, good soils, and ureas of considerable 
precipitation, exci^pl svhere ^owm under irri¬ 
gation, For optimum conditions, most of the ruin 
should fall during the growing seiLson; during 
the period of maliiring and harvest, ;itjJ ciiM?- 
CLilly during the latter, it should be cooler and 
drier. These coudhions are satisfied in imde wind 
and mnnsiH^ii areasp where mort of the world'"® 
Commercial crop is prufluced. 

Sugar tune is grovm %vitli a considerable va¬ 
riety of practices, and with great varialinn ifi i\m 
organ!/atE[Ui of the industry. In India* where 
'^gnr," an imrefincul brown sugar, ii produced for 
IfK.'ul consnioption onlv, thu crop is cninmonly 
grown on smiiU landholdings, and the sanu: is true 
in many qiIuy t^hriental are^is. By contrast, sugar 
cane is generally grm\ii in tlawnii and Cnlm, 
ln>lh large prodnctuis, with a pLiiitutiun syrtem 
of agricultiire. Cuban pracliccs will, tlierefore, 
senr^e and Iw used in illustmte this ty'pe of pnsduc- 
tion of sijgLtr cane and sugar* 

Sugijr rrfjffiic/ion fn Sugar cant^ was in- 

tro<!urx?d intti Cuba as a crop «irly in the 
sixteenth eenttiry\ as an acccmpanimenl of Span- 





P'lG 316. rliiwmEj tti the field fiir pliintin(T, ptiiulhi^^ aitd liiii\-4.'%[ En^ ol 2^t]]£ikr t'jjne hi Cuba. 

tCinrti llir I’ S l>i p.irtiiu‘ul iA Af^fieiihiin-. ' 

m 


45.1 


PLANTATION AGRICULTURE 


ish wTcupnhon find apricultiiral of 

the island, though early priKhiction was ^inull. 
for cloiTiiind wiis limited in ihosv diiy.s whtn 
essentml self-siiincicocy wm si III the rule in morf 
parts nf the \Vestem world. For the past liiill 
century or niore, however, its produeliuu has 
UxMi iinportanL Today, half of the enhi^^ated 
land of the Lshind is given over to thv enip: the 
produetioti of fnigar :md its by-prcHluets eiuplovs 
ont^third of nil Ciilmu hd^or; these same prEalucts 
uoniially make lEp [ipproximiitely SO per cent 
of I he ^'Ltlue of l»I 1 Cuban exports; and Qiha 
supplies alxiiit 20 per t;eut of all the Sugar enter¬ 
ing intern ationid trade. 

Most of the! cominereial pn^duetioiii of sugar 
m Cuba is organized hi Urge units, amutid ‘'cen¬ 
trals’" or mills, the largest of wliieh has an annual 
capacity of I4fhn00/K>{l< pounds of sujipir. Tliejte 
are surrounded by extensive acreugx's of cane 
which ,supp3y the mills. 'Dae farmers or "planters*" 
of these aresis arc organized in "coloiaw" 411 id 
gfo^v CEiiu- iin<ler crmtrael, iiia-h groups account- 
itig f[ir from HQ to per cent of the total Culnan 
sugar-cane pnah^etion. 

Thrn.^ IS txinsidcrahle more or less priiuiEive 
p^acti^.t^ :iinJ much manual talmr employed in 
plrm ing the laud, in planting the crop, and in 
cnltiv'aluig luid harvesting the canc% as iu oiht^ 
type.s of plaiitaEion a|gricEiltur<r, riowfng is cimi- 
nionly dune with oven and ratlnr tfiide plfnvs, 
ns shown in Fig, llG. Ffatitirig is ]tv hand, pieces 
of cane, from svhicli sprouts devekip at the foitits. 



Fin. 31T. linnhrtg >iEgar cone Irnisi tlu' Hi'ld En 
tlie luLjiding plat farm cjf |he *'t‘etltri<r mil line w llfi nt 
carts, two 01 whk'ti shiiwn. The one al I lie left is 
liHidixl %vjlh ca^^*^ tliaE uE the Hglil is t-niply. Noic llio 
SiikstiinEEiJ tvnisiua^'tiori mtld I he l.prge wla^'ls uf the 
eartH^ swt-L‘?tsar\‘^ na five rough ^iiind. fGmrteii)' of 
the U, 5- De^partnieul of Ai^rit iilinje.^) 

lieiug drn[i^a-d 1 % the furrows as !ilunvn in Fig. 
-llfi. tJiic such planting will last for several vc:irs, 
for tire cane raEonos or spmiits fmm the old frKil 
sy.steiri, liiit with decreased yi^dils as the years 
go by, TficrcFore part of I la' arreagc R replan Erd 
each year Ee> insure profltalde yfelib, tu llasvaii, 
Ewo rLiE^iNiu t-nips are iiormidiy liar vested lietTivecn 
rc'plantiniis; iu Peru, five; iu Cuba, fnim fr^ur Eci 
eight. ^Jiiice^ ri’plauting is cx]i[etislvc. I he Tnunl>er 
of mtiwin crops wbfeh ftln be cut En LEikautage 
affects the desfrabllity ol an area fnr growing 
xtigar cane. .After planiitig, cLiltivatiEm Ls iiveus- 



FlC. 318, A trainliDitl of sinfar riiT>r on its way to the "centrat,^* with the right of wav flanked hv fichlfs 
of enne which has uni btieii ciiE. f Courtesy ot U. S. Di'parUnetU ot AgriL-iiluire.) 
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KLTV iinti! the Cane sh;ides the ground and 
other growtlis dirrtVTi. Wl^en the crop is inature 
and re.idy for han’estK 12 to 15 moiitli^ after 
pkindrig, it is cut with a marhcle or heavy 
knife slw™ tn Fig. SlG. Then the lop is re¬ 
moved, the leavers stripped off, and the cane Is 
cut into 4-foot lengths. After thls^ it is loaded 
On siibstaiitiLU tTivo-wheeled carts, such as ihoiic 
shown in Fig. 317, for hatifliig to the loading 
pLitform of the rail line which serv^es the oentraL 
On the average, eacfi mill is ^-rved by 380 mtlcs 
of such lines. It w ill lie ooU'd that, as with olher 
Kpes of plantation agricuUuje, many of the 
operations are higiily mechanized, and that a 
large investment of capital is necessary. 

Tlioiigh sugar canc has been a commercial 
crop of importance for a relatively short period 
of time, its products are today in ^cat demand 
for Ixith peace and wartime uses, a fact probably 
still fresh in the mind of tlie reader. TfM.Lry, 
s^igar is not only a hwid, hut a raw iriHiieria! used 
in mLiking alcxdiol, chemical preparations in great 
variety, and a long list of other products. In all, 
the Sugar Research FiiLnidatiim lists a total of 
nearly 150, ranging in alpliabctlcal order ftt^m 
adhesiv'cs anil ftMKt prfparatioras to varnish Eind 
welding rods. This again illustrates how impor¬ 
tant the products of other areas are to ci^ntimi- 
ance of present-day standards of living in indus¬ 
trialized sf>cietic5, and that any atleinpLs to rctiirn 
to the self-,sufficiency of the past would lie unwise^ 
for it would resldt in undesirable change. 

flri?ihcr Pffsntarions. Practically all of the 
world's prcsciit-day nihlK-T plantations are lo¬ 
cated in tropical luwlands, lietween tlu? parallels 
of 10^ North and 10” South latitude, where 
tcmpcratiLTcs are uniformly Iiigh^ min fall is 
heavy, and destiuctive winds are pracrlically un- 
VnmvTii all conditions which are necessary for 
iIk^ successful commercial production of rtibbet. 
Approximately 9>fKK),0n0 acres of land of this 
part of the cartfi's surfaccH located in British 
Malaya^ the Netherlands Indies, French 

Indo-Chiim, Britfjilt India and Burnia^ Saraw'ak^ 
British North Bofneo^ Liberia^ Brazil, and limited 
areas elsewhere* are xiscd for ruhljcr production. 
The first tvit> legions of the preceding list, which 
dommate in the world^s production of natural 
rubber, ac€?oujit for more than 75 per cent of the 
total acreage included in rubber plimtations, an 
area approximately three limes the size of the 
slate of Connecticut 


Though unknown to Enrupcaiis until after dis^ 
covery of the ATnericas hy Columbus* it Wiis soon 
learned that rubber could Im; nseti t<i erase pencil 
marks. Therefore it Wo* given the name “rubber” 
by the English; the French called it "caoutchouc," 
from the Indian name mcajiiiig "weeping Ircc.^* 
By 1791* rubber w'as used to waterproof cloth 
and, by IStXJ, to make clastic bif gartefs and sas- 
penders* as well as for surgical tubes. In those 
cLiriy days, howgner, ft was high in priccj SI75 
per pound in 1770, and used in only sutall 
amounts and for fc^v purposes. It was not until 
the process of vajlcaiiizatioEi w'iis discovered by 
Charles Goodyear in 1^39 that nildjer became an 
estensEV'cly used and valuable indLLStriaJ raw ma¬ 
terial. Since the beginning of the prescrit century* 
aeeompariying widespread ownership of automo 
biles, its u^ In the United States h<vs fncreiiiscd 
$o greatly that it Ls In rutrmal times onr leading 
import in value- 

At liTit^ rubier, DbuU^e^i^ from a milky Euid 
known sis ''latex" which occurs in the tii^saics of 
several plants, growing lor the most part in the 
tropics, was gHlIu-rcd as a wild forest product 
by n4itive laborers who worked for contractors, 
most of the supply coming from the Amazon 
basin, with smaller ammiiits from other tropical 
rain forest areas. During ihi^L petiod* two Brazil¬ 
ian cities, Para and Man^s* the comtnercial 
centers of the niblier empire* enjoyed great pros¬ 
perity. But not lo lost, for, by early in the present 
cenltiry, thp ctmlcT of the industiy had shifted to 
southeastern Asia and the adjacent islands, where 
plaiiitattDibi of Hevea hr&sUkiisiSt, the rubWr tree 
native to the Amnizon basin, had come into bear¬ 
ing to an eslcnt tbat tfiey ftsmished tlic bulk oF 
the supply iwecssaiy' in meet the sttaulily incTLua't- 
irtg world demand This shift tX-eurred becansc 
elimatic conditioi^ were cfinally favorable in 
£otUhr4istcm Asia; labor supply was mi5re abun- 
dant and the Ltiiir was more eflicicaa: and stable 
govcnnnciit and European control of the area 
mutable for product ion tempted investment of 
capital. In additkm* commercial and tranS|>orta- 
tion facilities wx-rc available, mid other types of 
plantations were already in operation 

Omenfai Rubber Planttiiians. An Oriental rub¬ 
ber plantation afkirds an excelkmt illustration of 
agrit'ultinal production carried on as a 'business 
eiiterprisi- Jn which niuch moi>ey is invested It 
iitMmuilly ct>nstsis of several tliousand acres of 
Lmd. of ^vKich part is devoted in griwsring ruliberi 




Fk:. 119, Top: Ww pliirHine of ruhher on a rm^it rtrarinR in northi-m StirriHlfa. Cfowin^ Kr-m'een 

the trees is a cover L-n^p, tci ninolf Jind cortsen e Etii? HhI. 

Bottom: An right-vrai^ld plantiii^ nf nibbfff (rein In ntirthirm ^Eiiiititt!!, with n tTKver tTnp the 

TOWK. Thw trees \Lje m bearing, as indicated by the marks of the “tap sheels/' (Cnuiti^sy of tJie Mether- 

liindi Infnnnatioti Rureaij. ) 
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^20. Tflpphig a TtibbcT (tw an nn Iniban pTanfntfoa. TliEs h d«ne by thin liyej 

of li.irk frcin an*; t-lda of llie tree with n ?ibnq> or v. spK-»ii1 Enpping E*M>b pe-jt oart ht-Eng nul 

tsi Csit fon deeply SnEo the Lir'k, Ytr^ arc miially tiippeJ niher day Sk^Ew^i five OIkI nine oAltK-’k In 

tin.; Tnnmiiij;, when tlia EaW uf latex Is ^realtsl, fo t-ippiftg, tU^blL|k £j rena»ved in naarnw^ spiiall sIHeW from 
nrsl in* ire lli;in bnir feet a]n>ve the almcjst tf> gmund total width csl ihe^itrip removed in nnc 

month Wing one ineli nt Tlnrtkliix where the lah^s Itilws liavc Ijf'en t^nl by J of tW’ bark. 

An erperkiiced tapper can tap ffoni 2f]0 lo .'5Elfl' trei-s a daVp ^ with the of tlie tree?* and his !»k[lL 

Since the hark ri'swws in ahi;n]E .si^Aear^. on heahliv trte^, the Starred porlinn fif the Intnh can bc rt- 
tapped so lhat. W'tlli proper inaiiag^n^t^ a planting fasti for many years. (Cemrfesy oF die United Slates 
Knbbti: Coiiipiiny.) 

A 


with the bakki]€c in some other cornitierc-iiil alid 
a few' fncnl fcjrest^ u.nt\ rnE^JtTllaneons uses. 

It is usuiilly operated by a white manager and his 
slafl, an olTite force EnrLLSiLins, and a large 
niimlxT of OnEive lalwirers. Snob plLintations re- 
r|^^ir<^ from 5 to 6 yt;iis to come irjio pnidnetimi. 
lor the tr«vs nine not tapped until they attain a 
diarneter of a I Knit 6 inebes. After the Intex or 


*'w iit" has been obtniiieil from the trees by native 
lalwrer^i. tvhn are paid uectirdlng u> the amoiinf 
and qiiiiltly they sc-enre. It is prepared for market 
by clieiiiival irealmenl and stiioking, 

TJie TetniTas to ijivestors in the niblx.T phmtn- 
Huns of soLilheasteni A^jia have varied greatly. 
SomeEimes iJle price of rnhbi'r |ias l>een high and 
profits large; at other thnes. rubber has sold for 





Fii» Tfijj' Till- hciTPii- fif itii- Tntiriii^oT of a rxihKor pkni^tJofi in norlSioni Ol fTLiiTu:^ tfvii- 

sitniL'lin]i, 4 IhI with twi pjf Ekiitcl!. it H set uji atoiw' pii^rs jwinii* tilKox* t]tv‘ ^roijiid as a 

pmln.'iiiiiiL a^asTkst vi^miin. 

W4rfforrN- I hilivt-v nf tliic^ liiilrkEii^idin mi a iinrlhi-m finiiiditlik rultlH-r plilMTiiffmi, W’t m an iFr«Iffly 

um- al^^n^; (IkO iTlEiu^h Sin;sU lumI. fitn thi' Umviv ihv of shnnlc cnn^trkiolinn. iIhW Kit- 

j^fiK-riin' qnartiTS in thifi climali:', nnd «rtnllar%' ininrlJEinii^ arcr £Tihid. This ii hikp-ittikiiE, lot ll jjit.’rv4l*tf4 

the ulHi'ki-En'S’ tpf (lir liilMPr. ((2niirk'?c\' ei| thr NotlH-rljuiU Inhpmiktliun j 
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thjti lilt? oi: prutliieLjuii on most pliLiita- 
tioiLs^ its prjLti has viiritjd fnjiTi u niaxirnum 
of alicHiC iti )9K) (S3.06) to Lk \o\v {>i ^ 

cffnts Li pound ill 19^3. ProlKiblv 20 d'litsis li f-iiLr 
price. AtScmpts to rc i5\il4ac by restriction 

of prfjcliicLiDik have so^IletJln£^s been moderately 
successfub somehnies fiiihires. Itl part, this has 
lx:en because of dilficttEty in controlling all 
stjurces of supply of new rublser, utkI p^ully 
licxiiusu U^th strap and substitutes supply com¬ 
petition for the plantation prothiet. Snmc uf the 
stibstihltcs are, in lacl, licUer tlkEUi nahiriLl niblier 
for cerLiiiii uses. Fkirther^ this compel ilaui svill 
siuee neve pnk.'esseti for lunking syn¬ 
thetic niblK^rs are annouihctd reg^il.iily, their 
i|Liiiljtjr improves sEi-adily, atid luucli lower prices 
for skich prixlucts are possible ^rith impnived 
proces;ar5 of iiiiinufaL’ture and Lirge vTiluine of 
production. 'Hiis tends to depress the ]jritre of the 
njitural prcKluct. It Ls oven possible that syntliotic 
nibljcrs may d[s|)lLLce ikl! plaiitution rubl>er m 
t]mc% certainly tor soinCj tliough probably not 
f[>r all uses, 

Ttse origutal home of the Hevea hra.iiUetvdSt 
lIie^nildKT tree,” was the Ama/un b;tsiii, where 
a nvnlst cliniEite, deep soils, and olevatinns of less 
ihiin 5(K1 feet fnvut its growth. Tlicre, hidividual 
trees Iiiivo l:]K.-eii knoviVii to uttaui heights of 12 q 
lect, wilh trunks more than IS feet in girth, 
till nigh the nvcTEige tree on a pliintatiotL is nut 
more than JStJ to fib ket tnlL lu 1S70, seeds 
brought from the .^rnaL^on Ihisin were pt.iiitL'd at 
Kew CarJeiis, neiu lamdoie and young trees 
gro^^m from them wove later sent to Ceylon, 
where etivaroiiEikeutiil coiulitiuns are similar to 
those of the arc?a frini^ wbieb the st*ecls came. 
From this small liegtiming have developed the 
rnhlKnr plantations of southea-steru Asia, which 
ojver an area grcalcr than that of some of llle 
fiuidler states of this country. After more tiuui 
half a ci.Ufcliiry+ lujvvewr, the Tulil>CT-plantatJoii 
indiistT)'^ has reliirin“^l lu ibe urigiiial iKnne of the 
iiibik-r trec^ the Amazon basil n 

Htthhir Plniiiiiiionx in ihe AmiTfriT^. In (nrder 
tui ensure Ltjutrol of u Mipply of niblNT^ Henry 
Ford acf juired a concTssioti of Hi|i]Lire miles, 
or 2 471,000 acres of Limt, in ibe Aiuazcju b.ksin, 
niKkUt miles upsiteam from Bt4em on the vast 
side of the Tapajt'ra Hiver, one of the sonlbcm 
tribiihirles of tlse AiiiEi^ii, in Jnly, 19ST. Tlu;re, 
for the first linK% establishmEUit of a rubber 
plantation was attempted in the original home of 


the rubber tit-e. Litter, iti 1934, the southeast 
aeres ;if the original grant, ktiowu as 
"'Fordlaiidia,** w'cro cxchaiiget! ior an er|u:i1 iirca 
farther dowTistreaiiiK a few' miles above Saiitarem. 
This tract, tnou n as is now the im¬ 

portant producing area- At present, nearly 20,(K>0 
acres and S,Slt)0,0tK) trees have been planted^ 
about three-qumtCTS in Bel terra. Tliough the 
current production is sniEklL it is e^iieetcd in t>e 
13,0Q0,0[]fl to pounds in 1U48, when 

the 19-H planting at Belterm will be in pro- 
diK-tion. 

BrEizillau cnenuragement of this venture in¬ 
cluded an agreement to li~vy no impf>sts for a 
period of 50 years, in return for which the com- 
psmy w'oiild pay 7 p^-r cent of its profits to the 
local govummenis during that [XTiod; 2 per cent 
to the muuieipalitk^, 5 fKT fivnl lu the slate. Stw- 
.rat diUculticsIiELve c^Tiifrouted this development 
One was tluit the first plantings did poorly lie’ 
Cause of attack by disease and an utisalishltlory 
chtsicc of site. Anulhcr Wiis the scarcity and 
imsatisfaclory chariictcr of the hdw supply. The 
laborers, k^r example, objected to paying rent 
for Ikuiscs built by the conipiiuy Ix^cause, from 
thrir ptiint of viuvv, houses are sometbiELg 'Trovi- 
dencu, the bo&s, or the company provkk^s." 
Again, tiMi high w-ages were paid at first, Avhich 
not only disrupted the IfK^al Libor market and 
eimtcd the antagonism of epeIht employers, but 
Enatir tliv workers themstf4ves Ixlieve that the 
millcimium had arrived, fur they cmik! work but 
Hltle and sEill Mitlsfy all their W'jmts. To incJoi;:^ 
lliein to work steadily, it was therefore iic'cessaiy 
to reduce the pay to Qt) cents a dniV, w hich is only 
sliglilly higlicr than the rate piud elsewhere in 
the area. 

Tlii-S dcvelopinvut hi the Aniazo^n biirin. a few 
miles itpstn-LkTTi frEim Saiitarem^ tlie pnrl and 
niiLrkcl; center at the jiuiction of ihe Ta].iaji^z ancl 
Ama/on ri\ i::rs, is still in tlie experimi'iital stage. 
The kxatiEni is exei,-)tonl* for bsth the Tapajoz 
and tike Amak^ou are ikEkvigoble, therefore the 
plantation is iiccessible by watrr. Furtherp luitural 
conditffins favor the growth of the rublicr tree 
and laiLE.1 is cheap. This is a large-!4c-pile+ clficiently 
mimaged cEherprisv, with its own towns, which 
have hoiiKvs for biiih while am I luitive labor, 
w.ilcrworkv, stwyer-f, elcctrk- hght j^brkts, and 
liospiials. There arc also miles of nnidi^ docks, 
warehouses, Lind other hiiildings, in addiiion to 
sawmills, dry klhis, and (he other facilities ueces- 



Fm. 323. Mop showing tJic loe-Jtlim oF did mblx^r ploTimUniid foniidrlv uwtidd oik! ippdrotdd by the 
**CoiTipdiil]i4i Ford Indiislfiol do Bnind/' This is ihe only LiTgi«-s(Mle odempt to <**itoblish o nihber pl^rt* 
ill tlio AlllcrkaJ, emd the only one in th« Amaaim blishi^ dlEiu^li the utti'rlipt l\a.H bdco miido \a fjirmv 
mhbfir cl3«wh«re, as in Co^ta wlidru, ifi 194S, there were about TS snnilip widely iiei;itlereti rubber 
foniu. 
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saiy tontukr the proiVrl esif-^ntblly S4'U-cr»itaiticd. 
This veiitiiTen iiivalviiig !i tola! iin't^ytinurit in 
E f^ t ^J 11J. E H11). I hP PfEi 1^1 L] V t‘111 ph U ^ ;i IhH it 

23iHi tikfHirrr:^. Today* liowfvi'r^ il pas^^etl imt 
ipf r4]rt| iP'ivifcrrvIjLp: tlii^ govE-i'iniTt’iil nf Brazil 
iiL'Tt.vpo<l the l‘<jrd olJer hi st'll for on 

|>cLE-mlH'r Li, lyic. 'ilioii’^li mviieryhip Ims 
tluLiigvtl, \.hv plaiLhitkiEis sitill liolJ lurth ^iLirne 
pnimisct of ahonliTiL^ it olmtIpv ^lorcv of yiipplv 
iyi njliliL-r in Mie hitiire. This ii vt-ry' importiint 
for !ioth a Vi till r;ov m3itc.'ria!. i*sprcLnl1y in limes 
ul %vi.ir. 

'Hie lotoro of rnhhrt plaiihihfHn^ h far from 
assured. Tht-ir prodiieli%e eii[iLieity ol l,BiSo*OhlJ 
lOoy ol ridilaT EM E^-IL ^i^'ith ii ri’i.iord coo^iiioip- 
tkm of UhhjJilO tpiiis ill thr MiLoe year, k-ft a 
poteoiiid ^orpins of iieiirly prr eotih I'liis 


nfi^iiii.stiLL-tory reisilionship behiwn possible pro- 
dilution LiTiil marki't possilitliliis wjfl lahT lie 
miok tfooeU onite prEpruniEu'rJ Uv ific VkLvtiv i^i^ 
ereased proiinition <it synthelie rol^lH-rs ^vliivh 
bii\ cEE'^H'iii^H'Ll during ihf ^%"ar, for laiotf of tln^se 
ivill iiniion1>ted1y retaiti part o! die rniirket diev 
have euplorcdr oven vvlien I nil plaolation pfo- 
duelip?]! iu restored. It would appear, tfieri-fore, 
i\\.il soETie slirioL^-iot^ o| iiereage is ilue, ond llial 
nuiny iTLirgin-i] producers will Im: toieed to dis- 
t ooljoor opi'ralions. 

Thr FitptiitiiHtn of Arrm of Ftantafhn Agrf- 
Hrtilh die tleiiJiTiy ami disLriliuCioEi of 
popnlatEnri very ni.irketlly io the regions wliere 
plan tat ioEt iigiieoliore iuts beeoiiie istabli.\!u-d. 
li'^'ers’whtTt'H il; is tria,", I he pc ess j I pi li( y hpr tlie 
support of 4itkhliona[ nnmiKTS has aeenmpanieil 



Fie:. Ttm. Nurstrt nl Bi-Ui'Fra with IniiUhd [n-ivi. VoEirjg silu plunlcTt idKSnt iW tn llie 

acre iiEid lljiimi:iJ Uih-fr (Milv iJir' herdlh^isl oeii^s lieiiig pte^Tved. ]SinU|jtk(r, |,j grjFttEiir thf a dorinailt 
biid fmrii n prcived liiilfi yiL-yiiig hee. is unniiieo WcailSe II itirrea^^ llir yields iif Lies, 

Hotftmi- IhlloElc plarih-t] in rJiEihpf (O^es Ht Fordl.uidhi, willi ii IkCMvy tkvi'r i re[i, Eo cheek n&noll, Ipss 
of Soil, aiid to siiiiiiLiTi- U^v^i l unditions, fCoiirlesy rif ihe Ford Motor CohipLiiiv.) 
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devcIopTiiient of this typo of a^iciiliure and 
e^'ery'vvhere^ as \^elL settlement is cismpnct im 
the phiTiEatiEnis, hut cotidiijniks vdry 

\,^'ith the tiSi.- of adjacent areas. Its tlie Atiili'iEoii 
]> a5in, for eKui nple^ I he Ford plantatEorE rs Ixir- 
dercd by utidevrlti^x-tl teiTit<:ir\' with lew^ mostly 
primitive^ and >videly !a:atteir<.xl inhahilLints, 
whose aciiviiies tend Eo Ih.- et>iiceiitrated along 
tlie streain eotirses winch serve tis higinvays. 
Tlicrc arc fe^v setllcmeiils of any idzc and, over 
much of the area, the populatioii deasih' is less 
Itian two persons Eo the s<piare itiile. By ttmtrast, 
the pliintatkahs of the NethL-rlands Enist ti idles 
arc in many cases lEH^iled tn regions wliere popit- 
hit ion densities range (topti [nodernte to very 
greatp and iirbuii tlevelopment is tM:>Tisiderahle. 
Jn such [ureaSp the plantatiniis only serve to inter^ 
I up! and inodify the fiKiner pattern of population 
distribution. Tlieretore there is no iinlfomiify of 
[xjpnlatjnn detisity or dfsEribnlion in those pans 
of I he tropics where the plant iLtion typo of agri- 
eultiire lais IxTeiPme cfiE4d>li.‘i.licd. 

A^rif nature. In additinn In tlic 
platiiaEiniiis of tin? tropics, a sriaiplantatinn type 
of agrii'iiUnre sninetinies evolves in areEis Oti t\ic 
poles^ iird in.irgiii of lower btltudcs in Ehe West¬ 
ern world. Tims, in our own soiitliLTa state-?, wc 
have v^'haE are known as '’pl.iti Eat ions ” fur ex¬ 
ample, the l.irge farms on which imich of E.lie 
cotton is growan Friur lo die Civil War. when 
tht'^se holdings w'ere worked by stave lalnsr, tliis 
may have been their proper designatTOn. Today* 
howcveri this miyv Ix^ ojMrn to serious quesEion, 
fur Ehey dilfer niateriatly from the niblR'r and 
other [daitliiEiniis of the Imv-cr latiElides, since 
inneh of Ehc land is wixheii by individual EetnuiLs, 
isfEen sharetToppiTii v^ho reerive a portion of ihe 
crop as I heir wage* tJiEher Ehan laborers w'nrking 
uink^r tluf siipervisiioii of overseers. Fnrtlu^r, a 


considerable fraction of the acreage is devoted 
to ffXid and fervi tTOps like ihfise growTi in regicnis 
ol diversifieLl agriculture in other parts of inlcr- 
medtate laEitinh-^. It is prolNible, Eherefore* that 
it b best Ui Li'insiLler thb type of |mnluetioii n 
mEidiEcatinn of general fiimnog, in which cm- 
phiisb is piaE,-ed on a cash ctop^ Jn this ease et^ltain 

Otx'ir/cnffj/ Trifpital j^lgricci/iEPfrc mid /rjfcrrfc- 
priw/rnce- TodLLV, we live Ju au UiEcrJiipcrutlent 
wcrltL Tliis lias been brought home with in- 
tTeascH:l by Ihe bte war* wIh'h acute short¬ 
ages devL'lnj>ed as dijitant sonrees of supply of 
rilal raw matenats WtTC cut off. To meet this 
•^itinttion, v^■e haw tratisfcrred ct!rt;uii CTEips, 
insuiy grown on plaTitations in faraw^ay p^uts of 
the world, pnrlicuLrly in southcsistcni Asia, ihe 
East Imlies, aisd the Philippines, to the Arnci'k-as, 
Tims ^I’e are ix>w growing uImcu E>r Ataiiila hemp 
on an extensive scale in Fanama; we are enctnii- 
aging the prfxliiellEm <jf nihlxT in Central and 
Soutli Auierica; w'e are i^t*uriitg teak from 
Panama, Costa BicEi, and Hiindnras; and we are 
attciopEiug cxpt-riinentaf cultivation of ciiiehojia 
and si’Veral other jEifesE prodncls in the Carilj- 
bean areas. 

Though pi>ssible with tlwj abnormal cconiimy 
of wartime^ it h open to qucsiion whether tins 
product ton can l)e continued in the iuture at a 
pmfiE, fur it ^vilt 1 k' niw&sary tci meet the wmi- 
[H'h'tiun of low Oriental wage levels. Offsetting 
this hainlieap, Imwever, is the great advantage of 
coiitndling a source of supply in times of emerg¬ 
encies, aud ific desirability of diversificEition of 
priahieti^ni iu Mkhlle America Tlierefore it is 
[irobable Ehat soinc of the cluinges wfdeh fiave 
oetnrreil E-luring the wjxr, for example the priKtuc- 
tion of iifniea, will \te iH^niiiiitienl, aucl it i$ tike- 
w^st^ tnu- that otlier rmxlificatioEis of QirtljlR^au 
^tgrk'ullure will prubahly develop. 


QUES'llONS AND EXEIICISES 


]. \\*Titpii has caii-x-d tlie recent exteiiiiii e devclnp- 
liii-iiE i^f pliiaiuiiiaT a,s;rM al ctin^? ^^"hal h^ 

titr iai reduction of pluuli^EUiri Li^jeuluirc had 
<m oEhtT lypcs ef agrk altiiMl pFiKlav tlcpii in tlie 
triipics? 

S, ^V'hcrc arc tmpti al pkinliiEkKES iiH-atc-d? 

^V^|y hi uulIi a hmall frautliMi «f Ehc tropics used 
fur ^iiL'b plELTitatiEaTS? 

Wha! enpps arc gnvWn esn IriipiL'al plantiitionif? 
If lilt uri’ tliL-y pOichit^fd? |>ii t!u,v cerifttiliiEa^ anv' 
iaipurtaal adiloruii In iLv w^irldN ionMl supplv? 


Fnr what are n»i«l of them i»rd? lHuHinitc lij' 
cs.impti^, 

4 . DcMTjhi- the oii'ia-rtlilp and n|X-ratiEm of Imp- 
ii,-al pliititatkins, Wliat is tiie chaTaL'Icr of the 
blioT supply? 

cEcet has the introiluctinn of plantation 
agrk'i ill lire laid 0111 native ^upntaEiaiis and ihcjr 
ccotluliiic opport LinlticA? 

6 . SiH'ial and eeonninie prtdilcins have been 

IntriTflavefl by the pracHct^ of plantation a^i- 
enllnrc? Why? 
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T. Wlii^re sire the pTine^piil cviiiisit^rciiil b^inana- 
prodii^tEig art^^ of llir wutld located? Whtre 
lire die for llic pri^diicljon of these areaa? 

\Vliiit lire the imturdLl L^iochElciiu for 

the soix\^S5fiil i.'OiiiEiieroisLi pioiJiiL-tiiiii of ba* 
uaoas? Describe t]ie melhaiU used m 
(lod li^iri eiitltljr Uili iTtip. 

Di^'Usij the fprujd of buioankU as u. crop imd 
tile lilstor\^ of their me in the tJcihed States^ 
Why Were tlscj.^ uiiiinpriTti;int for siu Soit^ in this 
txjuiitrv? 

9. til what Eirea^ fs E)ip ctJttiinicrcliJ produeElon of 
cune liiigitr coiH-cTilrsikd? M'hv? \S'hi,i,t iwe the 
natural criTiiditiiirjj for lU Nkseces-sliil 

(.Yininierc'fat pnuliittlrui? Wfiy is Irri^sidon olletk 
neeeMurx'? V^'liy is Cubciii production so Ins- 
porEsint? 

14)+ Discuss the li[iporliince of cane-sugar pTodoc- 
lion in ihe ce^oiiomie life of Cuhnn H'escrllic the 
orgsinizaliori of CuLuin production Jiiid the agri- 
cultoral pnnikx^ folhmed in growing and hnr- 
M*sling the crop. 

Hi Where an? I he prindfKi! raiiiniereial nihbcr- 
poducing areas of (he world lociited? Why? 


12. Discuss tlie liktnry of rubber production and 
desciibt^ n typical Oriental rnbber planlalion. 

13. To what fJiitent have tlte rerums from rubbei 
plantations varied? Why is l}ie future of nibbet 
plantations far fr<nn iiiHutcd? 

14^ Where is the “Ford” rubber planhitioii located? 
\Vhal nshtutal advantages doe 5 dstis- location pcs- 
£4^s? From what handicaps dix^ llsis venture in 
plLinlatloik agriciilliire suffer? W'fiaL Is die own- 
efslilp of tills plautaliosi at present? 

15. ^Vhnt effcels has the introductiun of plantation 
agriL'tilture into tlur Urupies had on ptipiilatiun 
deuKtly and distributiun? 

16+ Wliat ^stitiiploa Eiilinn” t\pes of agrieulEura] 
producrion sxx-ur In the I'nited Stales? How do 
the prucliees in such produednn difer from 
thorse of the trepifs? 

17i What eF^el luis die IjEe W'ar had on OUI Qppfe- 
cbiticm of the fad Eluit we live in an fnlerde- 
pr^ndent world? Ilheflmtc hy examples. 

ifi. \VJiat cTops have btim Intr^necd into MiddW 
AtFiLtk^ oi SI ri'sult of Ehe Sate war? Will It be 
piivsitde tn eonlinue their production in pcace- 

tifTle? ^Vhy? 
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Chapter ThirUi-Fom 

FORESTS AND THE FOREST INDUSTRIES 


The Variahle VaUic of ForeMs. Forests hiive 
pl;»vd an jmpuriaiit rote in lannaii affairs t>y 
afiecting the uc'unumic activities of man at aU 
periods, even prior to iliosc^ for xvliieh vve have 
any ^^^Titten record. However^ both their actuiil 
and their rchtive values have differed from time 
to tlme^ varying both with the stage oi human 
<lt':veIoprTifnl mid the degree of such develop¬ 
ment attetned in particular areas. 

Dunng ifuil periiKl, presumably of great length, 
when man did not know how to kindle a fire 
mid when his tools; if [iiiy, were few' in mimlier 
and C5^^remely crude, regions of dense forest 
must havne been difficult of iitiliznHon and only 
their margins capable ol efft^live occupancy^ 
OlwTously, this statement is bused upon incom¬ 
plete inrormation, For nnr klio^vledge of suetl 
r<»mote times is too fragmentary to permit much 
more timn inkdligent specukitioii eoncvmiug 
them. Xeverlhirlcss^ in v\v.w of his iulwrited limi¬ 
tations, it would appear prokihle tliat man'is 
earliest home must have Ixicpi marginal to rather 
than in the hrart of forests such as those of the 
rainy Iropit'Sp though i:knihtle^s he made use of 
CerLain of their prtHhicts even then. During this 
[leriocL, then, dense forcstsi were hi a marked de¬ 
gree hostile rather than friendly to the primitive 
popiiLitjoriS of that iimo* 

Somewhat later, when tools attained greater 
perfection and special]r^itinn, the value of forests 
and their utilization increased^ for they not only 
siipplietl nuts, fruitSp and other foods, but cloth¬ 
ing Was fashioned from wsmu of their pritKlucls; 
their wood served as fuel and fnr building ma¬ 
teria]; and diigouts. made from the ho11o\^t^d-ont 
trunks of trees, were used to tranisport man and 
hijs limited posscssioti.s fimn pkicv to place. These 
values of the forest, like those of the preceding 
period, whem its fuiiciiciti wsu! Jjirgcly ruf^rfrirrtive. 


must also have persisted for many centuries, dm 
lug which human progress wus slcftv* 

When man began to eiiltJ^ atc crops rather than 
depend entirely nn the iKPunty of wild life, p!u3it 
and Lmiumb the ii uJuu of the forests altered otiee 
more among those populatiocis which practiied 
agrieijltufe. ^flien they were again a hiudraiice to 
occupancy, for forest cover must be reirmvcd, at 
least in put, bi^fore pnaluetion of cultivated 
crops is a po5Lsibi!iEy^ At that early stage of iiurn^s 
dc^-clopmi nt, this was difficult, fur t^icds were still 
fc^v in. numlier and not effeettve for use iu cle:ir* 
ip*g forest, so lluit liackiug du\im trees with them 
must have been both Liboriou^ and tiii]c-Ci;'>P] 5 nm- 
ingh Iti stimc areas ol very heaiy grovi th^ sueb 
ek-aritig nuiy %vcll hzivc iK-etl virtually impcssihlcp 
even when supplemented by use of firci It is 
probuhlc, ihi-Uffore, tlnit mans first atteinpLs ut 
agric«]lEiire were confined to arenas of stuttered 
tree growth, or even grasslands, cspcciLilly sitiee 
of the first cultivated crops such as wheat 
and barley were de%'elopcd from wild anccstras 
native to the steppes. Cniainlyp even as late as 
that j>t?rKsd u hcii iJie important chili/^lions of 
the Western world were grouped around tlic 
liordcrs of tllu Me^litcrTanean^ (here were no 
cc>Tnpirable devclopincilts in densely forcsk-d 
reginiiSh Further, at that iimc tliere was wide¬ 
spread belief, even in welhiiiformed circles, that 
no higti degree of do^adopment ooidd evtT Ijc 
attained in ihc hiravily forcstfuj areas of either the 
higher or the lower lalitudes beeaii<% of lllc ham¬ 
pering elFccis of the vcgenition ctwer, oftcii 
;issr>dated as well with climatie and draiimge 
etmdftinns regarded as n-iiressive for man, though 
hiv'iirable for trw griuvib. During this samu 
peifiMl, however, the fiircvst?! still supplied many 
of man's urtuls, including fuel and material for 
wnsiruetioii. In fact, so impirtant were they, 
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itl ihiit early lime, and so estei^si\'e wvtv I he 
clrjuTis on their hjn|le<l rc%‘tJinrees> IIiliI they ^veie 
dcpleifd stTicinsly in tSse arenas of early develop- 
menl around the Mediterranean. 

As 111 mi iiuuki addilinual progres-iH he became 
fncTcasiiijily able to etrpe with forest conditional 
elleeLively and, eveiiliianvp to an e^utc^nt thal the 
denser foresljt of iiurlhweJ»tc‘ru Ktirope were siil> 
diicd and Ttiiieh of llie land fonnerly mtupied 
by tliein passed under the plow* Fmai Europe, 
man pushed across the Atlantic to tJw shores of 
the Aith; flea's 4 isk 3, ill the Uni red SlLites, into ttio 
irtli'ricjr west of the AppLilaeliians in cuiisidenihU' 
niiinljiTs. lliere, Ive cut dcnv'n tlie trees, plowed 
thi? laud, *uid plained crops. To titese cn riy 
seltkTSj the tort^st w;nJ IwHindlcss in e-Stenl itnd its 
w^ealth Was iTK^Kfanistilde- Wlut limlKT they 
t'fkiikl not use Jnr biiililing tioiises and lencij^s or 
for fuel was deslrnyed for. until this was accom- 
ptLslunh they mm Id not pliint crops. UTierclore 
ihi're was li prollii^Lite use of limlKT, unnA'oiilaljlL: 
at ihe sta^c of developoKTit of tiui iire*n 

Sueh eleuriii^ is no lorjgcr ihe general prae- 
tiee in the United St.iles, sitnv an adeE|Uato 
nuirket tor liiTnlN.f and other forest jirodnets 
IKWV exists, I'lirtlkT, it is now reahs^ed ihnt lliere 
is a tlesirahlo hahmee tk.‘lvvei:o paSlore lanth crop 
Luid, fore^it land, and types of land clevoted re 
olluT Uses, fijf e4u li siitisfies simie reE jiiiTemeiitSi 
and that, unless such a balLiihEre is maiTitnitic'd, 
elTeeri^'c use of ali Is !iafidieappe<L Tndayv therC' 
fore, WE- nt> hoii^er munTnonly dl^sE^ov idled 
trees bni cmiverl I hem into hirnla f, and use of 
forests for the priiinirv' puqmsi' of M^curiog iheif 
prudiicls js in gr-neral ati end in itself rather IIillii 
; i necessary step in hrinfdng land into agriciil- 
lural or some otlier tyiie ai elTcheti^c prodiielion. 

Hms’cver, dcjipite ibis cvolntiE>[3. all iypi^ of 
forest Use wbieli hnvr Iwen dcseril^ed still [HTslst, 
much as do the various ty|K'^ of gra^^ing, agrtcnh 
litre, and otlier hnuiaii aetivitic 5 . In nor mm- 
sideration nf fnri’sts aud fnrest production, %vc 
sfialL ihtTefore* retiii^ni/e ihe hillnwin^ prcjauit 
types of hjrcst ustr: f I ) the collecting stage, mueh 
liki‘ lh.it of ihe prehistoric past: 12) clearing for 
!4gricii] rural nse: and (31 variouis lA-pN^sof lomiRT- 
irig operations aud the hcrecsif of lorest products. 

Thv Cnlh^rUu" Siilongas man rrmained 
a selF-snifiErient IttmEcr, he utJli:;^cd onlv u small 
fraction of the possibilities nffmetl by the forests. 
In this stage oF his dtATlnpmcnt, he modiKi^d 
ihe fores! rnvirnnmerit of areas he ocraipied but 


slightly, if at ulh for the rcill he took was small. 
rlauEs provided part of his UkuI, it is true, Imt 
lie was content with tlicir fruits and a few of 
I heir other structures, aiul abvay,<i his le w was sti 
slight Eltal few if any Species were i.wtiTpaled 
by bis deavaiidU, Similarly^ he tiepended on jini- 
nial life, hut his destruction of limited numbers 
of certiun six-c'lcs which afforded foEid was offset 
by all accompanyIng ehmiiiELtiQii of ihe carni¬ 
vora w liieh preyed on tlicm, s^> I fiat the balance 
of nature w-^as disturlted to only a negligible ex* 
tent. 

Wlien Eurnpeans first ktidcd in North Airier 
ka, tliLTcfiire^ even though some t>F the fndian 
tribes hacl advancid ln'yuTid the primitiv'c eollccU 
Jug stiige of duv'elopmeiit anti had la-cume eiil- 
tiv^ators of Ihe soil, they fouad the natural cn- 
vifiiTimenl relulivcly unaltered, tfrnigfi prolKibly 
not the pfiEneval ’wilderness pictured by tx:rtafn 
histnrLiiLS. Wilfi tivtrif eoming, however, tire t'ol- 
k-cliug stage entered another phase: that of 
phindtTing the forrst, not to siilisfv the needs of 
A native pipulation only, fnit tiiosc of nmre 
Ealviinced groups in other parts of the world as 
well. 

Ill is is in general the phase of the collecting 
st.ige iLMlay in Jimst parts; of the world where it 
still exists, for exLiiiiplc. in tlie areas o| conifer¬ 
ous forest of Catiiida and Eitmjia, and oF ever 
grwn liLirdwci.d forest In low kUilnch^s* l^day, 
the primitive popukLlirins of these regions cfiler 
into the world's economy hy ctjlbeling priKhicUi 
desired by more iidvaiK^Kl popuLitlous of other 
parts of till- world, yhus tla^ Indians a! norlhem 
(ainada have hi ci>me tn large part trappers, work¬ 
ing hiT the llifdsciri Bay Company. and dcpcndciu 
on evehatigc of furs lo oHtasn ihc lax-essTtitrs for- 
tnnrly !;oppli«l Fnim local rcsnurci'S, Wild nibbtir, 
Irnpical nuts, E.'ihbiuL-t wruids, und cstFser prodncls 
arc S4'ciired from ibe forests nf llu- hi%v kuitinlcs 
in somnwbat siruikir faddorn Wlitillier this ex- 
pluit Liion a^FL■c!^ [hi- huest u-^aiurccs adversely 
to an imporNiiit e.xh-ut varies froin place to place, 
ami from lime to time in the same place, though 
die chiinge prtKliiccd is akvav.x greiit^i' than ihnt 
resulting irom ma ting iH-eds of a primitivxt 
hunting popnlalfon otdv. 

Cfi’othiftforAiirirnltumiUw. With invasion ol 
cireiis of tiinser forest ercmtfi f,y agnciilliu-tt, 
n.tikoi,t fif iln- forest wvtT is n ntt’t'ssary prt*. 
liimiijin' to iv’owtit^ mips. Amoni; 

priinitivc popiiti»liriiis nf tfui rniiiy tf»v lutitndos. 
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cotiEntiaiJiif: nnd rapid Iciichiiig, or la*ts: nf luduble 
miiKTiil pLnil ikiitrtt-'iiLs Trom the re]iilii%'e!y in- 
kniile Sibils. MmWa cuntiTJunus [Lt^riculliHLkl iLse of 
ciiiy C'leiiriiiji In' iinlivi^ |)opiiLiHons to ii few 
III id eidorti'^s Frequi-nt shifts of die Rt-klsi iitidiir 
Ciillivatlon. This necessity for cmiUjiiiously briiij^ 
iDE^ new hiTuI ill to priHliicdoii results hi st^riuus 
sleViistsiliuti of the forest and rcpLieefiient of die 
orEiTjiiul L-ovtT by jsiilgle wcedis or useless i^nwlks 
in tlieiLbiiiKhiiic^d elearings. Thus such protlueliDii 
in tiif niiiiy low kktitndes leads to neither L'lFt*<^ 
tive iLse of the fiarrsl rt'^jurces nor pcTmuticody 
pifticliiciive a^lcultijral use ^>f itu' liuid eleiuetL 
Even in those retitioos where popuLidoii is so 
^ipurse lliul iitlual sliiits of the ^ilhifjes are iin- 
nceejisaiy'^ suct^essive clearin^^, pliintiiig^ iiiid 
iiljiimioEitnent of the fields, made necessary by 
nipEti E-xhaiLstioii of the uviulalil'e plant luilrieiits 
in die ashes of the Ipiirnitig and the soils, produce 
thv s;Line cffvcis+ iii5i>far as the forest ajitl its 
com posit ion are concTmed, PriniElive ii^ieultnral 
jMijutUdions such as tlie FaiigaTid die Djuku, it is 
true, make limited dL-ramds on eertiiin forest 
jimdncts So satLsly some nf their nectb arid dins 
use that portion of ifjc fon\st re4jEHjf<.a^ vlTectively. 
Of late, hfovs'vert diey liave explc^ited several of 
ihese products for Icirter, too ollen unwisely, so 
diat die total [>( die clL-stnieLinn dial has been 
wTouglit; IhjIIi tMrlier and of Kite, has TOore dian 
r^lFs^^t the eom[H'"Eisating Inaiofits accruing from 
eidier tlie agrienltural or foresl yiolils obLalneiL 
Siiini^^vlkLit tike ^inc ineffective aiid wasteful 
utiliv.atiuii of frnests was the provalt iit praetiee 
diiritig I lie Cli;>K>r]i.il ja-riod iik the Utiitetl StatiL^ 
notably In the Ckiastal Tlahi nf Virgilliii^ There 
the ciTiiiTiujri (T,tsh emp, tobacco, grtiwn on tlio 
prevailingly ligtiE sandy soils witliout die use of 
fertkliyA^r'C .'Si’aai fxhaiistec! the supply uf mineral 
plant nutiieiits, so that yiehhi ihereaElcr Ijecame 
Ion smiill ti> make profitable pri.Ti.!Tictinn of ilic 
crop possible. At first, diis Krsy nf ctillivable area 
with skteli SI ”t<ibber et'onomy” was nut g^-iurally 
eotssifUTcri any cause for alarm. since popidsiLion 
w as snudl, aiitl Kitid wsi5 abnodatiE atad tdieap, 
though even at an eiirlv date s>me reali7cd that 
L'Vtintusil disaster must result. Kev<-rlhelrss, when 
El field iK'eaiin? unpmdiietii'c, it was alMiidf.iiH'id 
sktid anralier W’as clea.red and pliiiitcd. Tlie ahan- 
doned hvld dii-n revETletl to scrub gfE>wth. This 
was imii'h the same practice as that in some of 
the tro|.ie;kt forest:^ Emlav, where primitive irilK^s 
praedee uiigtEktory agriculture. At last, liowever. 


the forested bnd of die coastal plain of Virgnihl 
was e>Jiausted; none remained to Iw cleared and 
tobacco prcKliTClton bcCiirnt,^ uiiprofitalde on the 
ravished }M>ils of die gullied fields. iTiis led to 
abandoiimeEit of much of the Isintl. p(wr liviiig 
cEiiiditions aEiiong the remaining inhabitants, and 
inqmveridunent of the ivtvin, Ewii lt>day, in sotno 
of the areas ui earliest colonial setlleinent in the 
Uruti:d Slates, much of the land is itWv or grown 
up in virtually wortliless brush and snuilt tiees^ 
WIkui sciliatnent Liter pushed west of the 
Appalaeliians into die dissected^ liilty Allegheny 
Cumberland Plutcuu, aiul farther ivest to the 
flatter latjds of the Mississippi Valley, much of 
the early clearing wtis still prim^Lrily to permit 
agricultural use of the land, though not ucces- 
safkly with a view to its abandonniciit after u few 
years, and the timl>er, for which there was but 
liinitrd use and no marKet, ivas destroyed to 
accomplish the objective of preparing llu! bnd 
for cultivation. Today, diisseomsn reckless waste 
nf a v-aliiabk resource^ but it should he remcm- 
W-rvxl itmt, at the time and in tlic areiis of early 
settlement this waste was tinavfudahle^ 

It hits m fact been tr0L% nut only in our iiwn 
country but trlsew^herc as w^elb that, w hen clear¬ 
ing has lieen primarily with a Wew to ifi,iking 
ngrleultkirc [xsssiblc. there hsis often necessarily 
])eeii u great destiuctiem of forest rcM^urces. Tliat 
this M'as IrL-queutly unavoidable furnishes cause 
for regret, since today the need for this wealth 
lit brought botnc by high prices for luitibcr and 
the use of substitiitcs, s^ime of lesser di'sirability 
than the forest products they Imve displaced- 
/jtifubrrfng timt Other Forest Industries. 
Wht're utih'ziition of the forest is pnLni\arily for 
tike jiurfjose of securing lumber or other forest 
pr+xliicLs, the huid may or may not liicrcaftcr 
pass into agricultural use+ dependent an a num- 
Ix-r of factors inchuiiug Walkai, tufiograjdiy, 
sniK climate^ and others Such kimlnfring o[)era- 
tioiis or iuher forest Inditstfics may iHX-tij- in sev¬ 
eral types of foresL Some are evergreen hard- 
wTJod; others are dcciduoiw- hurdwtiod; still others 
are t'cmiferoiis in type. Areas of deciduous forest 
in lEitemivdiate latitudes eornn^ouly pass into 
agritadtuTid use after clearings irrespective of the 
rilijt.!ctive in removing tJie timlii-r; those of con- 
lEeroiLs more often tend to remain in tree 

grovi'th of some except wbure jaipulaiioii is 

detLsts and pressure untlie land is considerable. In 
Iiark cstlng tlie lorcst production, citlicr lumber 
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nr ,soitje it^hvT t^iinnuHliry; llie int tlKMl aduptud 
may be of iht* ^v|h\ or il 

may iov^sKx* treatmtiit oi the forest gro^vtli as 
ii crop which alfords c^antinuc^i ykltls. 

Mi^rrifttrij Lumbcrm^. lliis Li a piriiLccr tyjx^ 
lii liimla-ritig, isiitiilat in its priicHcxs (a lliose of 
mucli [iF ihe eurlier pinneL-r a^^rieulliiral ctF the 
land. Wilt'll thk type of e^ploitalinn occurs, tlie 
Hie of eIr* iTidu 2 itw is ^thurt. for iht- olijix.-tive is 
tu obtain the ouetimurn reluni in tlie shortest 
periLjd of time, with tio rx[xx’taltnti of SL-xiiriog 
any future profit, except poiisibly horn the sale nF 
ciitnver IllihI to pru5|5LX‘tive larnirrs. Tijo often, 
hn\vever+ the attempts to iiw? such land fnr the 
prociLictjuiii ai crop*; prove uiipTofitLible and the 
antta Imcoincs an a^arieultnral 5 tlujn, No conuner- 
eial forest renuiius; aj^ricollore is i-msiicccssluh 
cnrmnimity Sifvvh'A’s are 1nadeir|uate and ItKul re- 
wmrces wiW not permit their iH^ltiTJiieot^ livitiE; 
cf>TKlilioti!t are pfitir ami lend to hecoine piaircr, 
i’hrse are ihir txantntai oinditions in a large Irae- 
tinii of the Clliover liiiidji nF the Unile-d Slates, 
parlicolarly of tluwc bFrtoiTly in CTmib-rfiLi^ forest. 
Whore the land d«M.*s not pass into ngTii'idtnrLil 
or attempted agricultural use, or so eh use provt'S 
improhtahlc. the !sa$c for tite regional et-^miJmv 
narrow^ [>r even disapjx^ars with ihv pissing i>F 
lumbering operations. Jk>otn tow ns fade whi^n tin? 
mllLs cease cix-rations- htitLSrs stand vacant wiieu 
employnient vaTilsbcs^ sttires and hntela iirj longer 
hn%^e snifident Imsiness to continoccxistcEict^; and 
aiK>tber "ghost lowti*" is addetl to the leEigtliening 
list of ffFrTiierly flcuirlshing i:'«>toiminitir?i. Tills 
type* of InmlHTing npt^ration, or lon st chivasln- 
tinii, chLiractcrizetl most of the earlier atti'mpts 
lu exploit our forest resonrees ftir privali* giLiiL 
’Hie p’raal of its ex{sliMi^x% howev'er, was tme of 
cheap hiinlxT, ha. nnlil cutting improved its 
V4iJiie, tiinlser was prut^tteatly Lm&iSable. [l was 
I his supply of cheap limirlM^r W'bleh iti part in.iite 
settlement of the griLsslantls of the interitir rjf die 
tJiiiti'd States a possihilily, for it alone pin red 
bnihling lunU-rial svtthtn the means of the pii> 
neers of the prafries and steppes of the in¬ 
terior. 

htj iltirvfiAt of n f Crop. The 
alternative tii the migrat(irv or v-Vpinitive type of 
]iinil>ering is to treat the ftM-est growth a*; n emp, 
iillow-ftig tlic young trees to mature lie hire ciit- 
tingj harvesting only those ^^ htch jire ripi\ Wfore 
deterioration sets in. Such a practice insures 
continuous, uninterrupted yields and a steadv 


iTictime I mil I the lurext industries atid Owir prod¬ 
ucts, I'ndvr such practice, the laiotn llines sLsst>- 
ciatc<l ^vith exploitive himlxTing may lx? lacking 
and returns may tempjrarily lx lowers hot llie 
LLUiiidomnent and depression which folhwv de- 
fitmetive explostHlion of the forest rcs^mri^ are 
likewise alisen t, and continued profit able nsu 
and returns; beeoinc a pissibility. Such a use of the 
foresit >va*i obviutmly imptissible at ao earlier date 
and, though dt^slralile frtitn the standpoint of tile 
ttumtry as a whotes may becccmEiimeally itnprac- 
ticable even I inlay for llie pri\ate individiiah 
since him lx-r prices and Confiscatory taxation 
Irts^iiently force niidesfrable cutting to pmeeiit 
total \tKS ol equity by tlic fWviier. In areas of older 
.Sftll eitieiit like Europe^ lioivever^ wfuEre experi- 
enet: has cm]>ha>fi]^ed tlw necessity for effeetiv^ 
tise of all types ol kind, iiiclndfng those suitable 
only for a [oresl crop, the use of forest land to 
litTinil ctHitinuotis though smaller reUinis in com¬ 
mon imder gos'crnment ounership, and gcticrally 
LnE,‘i:n]raged by laws which |iermil Its practice 
lay iiidiviLtuals. 

i'ofrAi frid/n.vJrre^ of the Tropic^. The forests of 
the tropics, tlaaiigh extenslv'e and coEitaining great 
rt^^ervi^i of lunlief, are virtually untouched by 
InmlxTing i:4|>crratinns as yet, except as thev sup- 
jdy a feA\' valjiiiel iif other vvemkIs of s|}it!cial bnt 
liiriited uses. In fact, nifJre lumlM.-r foan inter- 
mciliate kEtitiules is shipped into (he tropicx than 
ii]ove.s ill tile reverse ^lirectimi. 

Some Elf theVEr tropical wekuIs. however, though 
cut in only small iiUEititjty,, are iinporlLint, ami 
Mime fia%'c Ikxii knEiwn and used for a long time 
la-Ciiuse of tl^cir spi.-cinl pro|H'rh'es. The black 
heiirtwtawl ol elxiny, For evumple* obtaloctl from 
scvenil speei*«f of trees itnd used Feit inlays Eind 
othiT eablnel work, is nicotioned iu Exektel 
xxviij 15 IIS a ciunmon article of ei^mmerce from 
lyre. Jt was also known to Henidotus^ who states 
I hat (he Ethii’jpians scriit 2fl(3 logs every 3 years 
as tribute to Persia. It was likewise known to the' 
homiius^ lor it is metitionetf liy Imth Virgil Eind 
Pliny. Because so hatr! and Ijlmrk* early traditinu 
taught I bat it w^sis tlie wixid of a tree never ex- 
pnst'El to the sun and witlamt leaves nr fruit, 
(hough of cfjursr tins is rmt tnie. Today, it is olv 
I allied from soutlieasteni Asia and western ci|Ua- 
tnrial Africa, where ijiitive populations, iiiclnding 
I he Fatig, exphiit t|>e wihl forest resourcs?. 
cutniTion triipical liardwno^U of x^due include 
maliqgiiny and rnse^viKHJ. Tlie former is obtained 


FORESTS TTFE FOREST INDUSTRIES 


from Caribbean areas, Afriea, and soiitheastem 
Asia: tbe Lfctler Bnistil. jitad Ja¬ 

maica, SaiidalvvcHid, known since the fifth century 
B.C., and %';dujil>le because ni its amma, ts like¬ 
wise etit and marketed m small quantities. The 
mt>st important of all the trupiail bariRvuioclSr 
Ijip^^eviT, is prohabjly tesik^ obtained from the 
decidnons forests of those areas of sontheiisteni 
Asia ^vCth rainfalls ipf 3(1 to H(3 ijscluiii, and, of lat^t 
Li^ small qmiiititieSi from Central Anerira. Tlic 
tree, which j^ows liest t'tn wdl-driiini il s]oj>es, at- 
taitLs a maximum height of Wi to LoO fret and 
a si/c ot 24 inches iik tnink diamettT at slirpiildni' 
height in Ht} yearii, when grown q[| plLtiitations. 
In the forest* growth is somewhat less rapid. The 
partitidar vulne tjf teak is its durubtltty, jierlectly 
[^reserved timbers RKIO years old being knovrn. 
'nn-reforc it is used extcn^tis'oly in India atid ad¬ 
jacent areas in large buildings such as temples. It 
n]m pussosses the desirable chariicieristics of not 
chL=cking, splitting, nr shrinking after fcesi^oniiig, 
and ft fs Hkc’i^isc easy to work and takes a beauti¬ 
ful [i^di^h. WTien green, ii heavier tluin water+ 
Tfierefore, when Cut in the Enrest, it h seasoned 
bt^ore In'iog flouted oul, Ttiis i^ aeciPiTipli^^htsI by 
girdling the tree, or cutting a ring around its base. 
Tills kids liic tree and allows mpiA aui.1 effecEive 
seasoning by expo.Kurc to iiiin aud wind* Most of 
tliL' teak of Commerce comes from Bunna, where 
it is expirtt.^ througli Batigruio. 

The liardw^Hul Inrest.s nf the tropics luive 50 
far efiC4qu:tl esiploilatinu Eo my great eslent, e.v- 
et'pl by iiiitis'e populLitioiiis, liectuise of an un- 
fuvrsrablL' ellmatir and llu.^ .‘{eafcitv of lufjor in arcus 
of ificir occurrence. Further, muiiy of the wixkIs 
are so dense and heavy tliLit ihcv will m\\. flouts 
^1u■^cf^>rc. in tlw alwence of roLids Eind rail linex, 
IE is cliEnciilt 10 gel I he logs to itiarket, ‘I'hc varied 
.slatid 111 the forest is also a hindr4iiice to liimlier- 
ing o|3t^rLLt{on.s jdiicf: tiu-rc is no diMriacal fsir many 
of I he species. Hence clean cutting is not pcac- 
ticalde and taking out single ixvvn fur frum 
stream fs %irtually impossible, .\gain, even for 
those spccie,t for which a market exists, the de¬ 
mand is limited, for h^irdiivcxicl Innilier is not used 
111 general constnicliuu Imt otdy for the tnannfac- 
lure of furniture, for intertur triiin .md fur siiirilnr 
purpi^ses. As 11 ri'Siilt of I his i.^omhiuatioii of handi¬ 
caps to profitable cutting, the trripicLd Eurests^ 
p^irMcularly thosi.-' of the riiiny irtppicK, hav'c su 
far iMHrn of hut slight value to man as a source of 
Jumticr. 


4B7 

Forest of UticrnudmUf iMtifuthfi. 

By contract with those of the tropics, tlie forests 
of iuEermediutc laUiudcs at or near sen level are 
both hardwood and coniferous in type» or si>me- 
times coinpistMi of mixetl shuids. 7'he hardwood 
forests, made up of species which arc lor the 
most part cletiduons, or which shed their Icavt^ 
r'fPUKist of our cfintninti brtkid ^leaved trees such iis 
oak. hickoiy\ beech, maple, walmiit, elm. birch, 
and many others, fuclntiiug lutmerous shrubs. 
Some furnish IiiiiiImt, used in the munulLLCtnre 
of funiiturc and for interior w'U{>d work m our 
houseSi; some of these s.ime sp«?eies, as w'ell as 
others, are often used fipr fire'tVLPOch The conil cr¬ 
ons fcireslx, the iisore hni^jrtant. include several 
valuable species of trees such as w4iite> long- and 
sborl-lcaf (Siiie^ INiugliis fir, reckvtxidK spruce, 
and cedar* Some are vahuibic for ci instruction, 
others for Elw mlliTlUfiIClurt^ of w'ood pulp and 
piipi?r, tuid -sctx^r.il find some use us fuel, 

Fonst indurfrrer in ihe ibiifpd Stall's. Hardly 
hatl settlers kmded on the i\t]jintic seaUiard lie- 
fore they Ijeguii to desjXiii the lorcsL at first 
largely to ch^ar tlic land for ciiltiv^atioii, liul: 
shortly to secure lumlnT for kicul use and timber 
lor expat, .since the lulh straight pines of New 
Eitglaiid maile exctdlent maslsi and spars fur Eng¬ 
lish shipping. Up tn 1S50, New' England led in 
Uiird^i'riiig. with wliite pine the miist v.iluaiile of 
tlie lumlKT product'tl, Even lief ore that date, 
hiuvcvvr, operaliotci had cxtcndeii lo the west 
anil south, this mov^mielil c'ontinuing tn tlie 
present (ime at iui iiccelerated rate, unlil cuttitig 
has totluy invaded I he hist iinpfHtnut stand of 
virgin limhir, that of the Pacific Northwest* 
wlierc removal of the foresE now prneeifds at a 
mpid rate. HcE^vecti lMo() and lS7tl tlw ceiitcr of 
production Imd shitleti to Kew York md Penn¬ 
sylvania: then it moved to the Ltike States. By 
19(1), it was ccntcrcfl in the South and, since 
1915, ifie most fmporEant cttlting has l>een in 
WjushiiigEon and Oregon, though himtH’fing still 
remains important in the southeastern states, 

Forr^fi fndtt.%frir% of iho Xorthraslcrn t billed 
Suites. Ttie United States ust^s two-fifihs of the 
worlds prt>duetiun of wihuL and one-half of that 
of wood pnlp. Of this amniuil of piilpvvsiod, the 
formerU' extensive forexts of the iiorEhe;is:trrii 
sup(dy nnlv a small fmetjon; of the siwv 
timlx'r, even ^^'liite pine* pL^hapM the 
cnnstniction timber the world h.ix evt-r kncwvn. is 
virtually cxhanslcd oxcepl for scattered growifis. 





Fm. ^4. lV.p A spnKL- pLilpsumt] Sc,,M-rior XaUmul F.iaM. nririlu m Miiuu„.l;u 

Paid at Ih.: flf $,,,0f p.r mrJ f.ir ont skidivuy. *litlii.^ Imifcjnj;, r^ t.liiiu. Ma. klMU 

lie ^ij^liMy li.-^< MiLin ivjnl pLT ULiy. v 

Middf.-: Fliinliiin li.-mfruli tic ci>l, \ry catcf]iil1ar Iraclur Timv mill-* li<«^lli i,l Shdb.^ni. , mind Sii«^cr 
C.nnnty* niirthpTii ^V iiiCI^^lSil:»- 

flrifr.,*,: i>,xir,|J tlw Littln li.rk ttivcr, Oan.ly. ....rrl.cnj Tl.r 1„i;, lut.m.cfl 

lodged and lilt' att. j„pt !.> m.iilc I.. ircc Ifx'ui « ll,cy t^.ll l!«ul ihc Kui„v Hj, , r (i. intcni.itii.ii.1 

Falli, .111 Ifiipitftanl hidl touu .m tlic [l,!t nml[.i,^a1 lk..i i.dan-. 111.. Mti illt r It Ell Itc lised fnr |i,d,. llic larcci 

onct imil he lawrd min lunit>cr. < Cniirtc^y nf (he tJ. S. Forett Si-rvicc,) ' ! J ■ h 
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oftt'n of inftTiflr qxijiljly, hulk of ilu' rL-iimin- 
iiig Lioil>L-r lioiii” spntL't! iuuJ liL-mliKk. iitu 

ctil for pulp, it I ht" in tliL' iii^uitirkioliire of 

pLiper, 11 LIS pLirt u[ llic UuittMl Stales lu4S niikiiy 
aE3vLiijla»£cS fshr such lEiaiiofLLtttirt^ shici^ ihe 
sjKtifs nf troth's wiikli grow in EiiglaiLrl 

Lifforc! tlicTit'^’eisLir)^ ruM' niaterhil, lllrrl^is an a<.le- 
qiijile supply oE clc-ar waliT* and ikooieroiis sviift- 
ifL>\V 4 iig 2 ilrcaiil!^ piTJiiif di vtdnpou'iit of lhep(n%'er 
iiecessikry tnr iiiw iti the industry’. 

Fort'll tfitiit.hirk'f( fif ittr l^ikr States. Like the 
New Eri^laiid Skites, the Like Stales hiwu 
LleouLkcl o| mml of their saw titiilier, holb eo- 
uikTous Luid liiird\v«>oc]. sii I hat the forest prE»di lo¬ 


tion of fmpuliinr'o inEkiy is twit hunlxT Isnt pulp* 
wufid. Some pine is init, it is Irue, but Lhe sliuids 
arc hmlled,^ suatlered. iind (iften relatively inac- 
cessihlcj so llial only the greail desirability uF 
w'hite ]}jne kiinlier lecnpEs ImelKTing opi-rLitioiis* 
Mi}^t of the pJ'cseiit cut oE the conifers^ and soine 
cd that of the LirdwtirKls, is for c^inhvofwJ, to lie 
list'd in the manufacture of pulp nnci pape^r, anil 
even that is hmiteiL Of the area eleaftd, most of 
lliat foniierly in liiirdwoixl inrest bus passed iniclrr 
the plow- of tliat in etmiferons fort^l, a large part 
n^inains idk. Mnc li of tikis is IlhIllv Illk deliinpient 
aikd reverting to pul die owtiersliip hir tinn-pay- 
incut n*F t 4 iXrs+ Si>rncis Lkb.wrlted in natifjn.i1 forest; 



Fir:, ripper left: CnlHiig ■slMiitlraf pEiie, O/ark Nalinnal Fnr-ifSl, ArkansaH. 

Fpprr laiiitllng a tniE.-k Inii' ri iikulk- U-Mn and eros'^liaiih Davy Cnx.'kcll XLitsotia] Formt* Texas, 

Hniitmit LcKuli-d Si ig trail], (]addn EUver lanulier raiEiiiKUky^ Ouiivhitik Natlotkal Fo^eslp Arkao.'iai!, (Cniirtesy 
ftl die U. Fkifeit Service,) 










Jrmffir Gr^l^irpn 


- . 

^ W...: T.rp.,.linc dJ..m,.|>. CM. \MU..,t FJ.rid,.. ur ll.. 1^. S. F.„ 


170 



















471 


FOHKSTS AXD TJJK FOHHST INDUSTIUICS 


is iiddcd lo lh(? iitviis iti st:iU' for^-sL hi eilbcr 
rase, it IS rcMinvx^d from the liis rolls and thtr 
kical tin iKise is narroivt'd, ofttm lo tht- of 

diiiii^er. Fiirlln^r, ^mplojimeiit (lisappcars and llw 
basis for support nf the p^rj^tiljitioii ia tksh-ovtd. 
The p^ohk^ns iiktri»dui.‘i-d by large inienA uf tilt- 
over land become espei'ially st-rioLis in those 
ccjuiilies fimncrly covLTed by eoiiifertius forest, 
vvhere Lin entire cwinly may lie viithisi the limits 
{4 public forcit^Es \i'hielk yield hide or no icVlmilic 
to the loeal cnniinimity. 

Forc-sf i}f ihe Smttheash-ni States^. 

Exeept for praJrie and marsli la nil, most nf the 
surface of I he sntitheastrrn slates origin ally liLid a 
(orest c?over, either liLLtdvvood or coiiiferiH]}^ The 
hardw oods. chAracterisdc of the rough country oE 


the Appalachians an<l (he Qjmljerland Plate^all, 
and of the iilluvi:iJ plains of the Mississippi i^urd its 
tTihiTtari(?5, Were oahsK hickory, walnut, cheiry, 
gum, yi43u\i' poplur^ and olhi^r ^'aluable species. 
Tfie conifers were riiiics ot virrioLis hinib un the 
uplands a[jd cypress in the s^iamps. Originally 
ctnering in^arly |J(SO,(K’IO,00('I acres, the commer* 
eial tunl)t.-r+ ext-n including c'ordxvoodp now 
eovers OLily siImxoI iMie-tliird of tliat area. Til this 
fort^sU'il region, fires—many set debberately to 
improve piisturagc^gra^ing, and die rooting of 
Xa/ior-liiitk lings, alt ctJiispirc to keep natural re- 
prcKtuction low. 

Much of the cot oi tins TCgson is lumber, both 
harcivv'tMjd and softsv-ooi tliis source supplying 
most of the deinaiic! of the jurca cast of Chicago 



Fli^, 3 ^ 7 . C'^terpilUr tr^tnr opcri^ltill^ in a Piigel SL»krrttl Doik^liis fir. spriire. aikj IkiMkiluck furest, n^ikT 
EIki4]Lk]akTk, ^VLLHhkTL^I^lk]. (CntirtcK}’ uf ihif?' W-dShikiglim Shilr IVfkgres$ Qkmnkii^^frkriii.) 
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Fh:. iinilx-R hv ^ t^nkW tif the ship oii oirt-r*, Purtli^nd, 

(>tgort. (t^puilciiy <jf tne U S. Fort's! ^ 


bfCinise of its aetx:ssibility to \Ua\ niiirket. In 
aUflitiniT, ihitrc is :ni important pnidiiction of 
na^ al storesi pili h, lar, sind liirprnlipK^ Tliowr op 
emtfoos iH'gHii in North Civrolii^n, progrossetl tulo 
Soiiih Carollnii^ thi?n into lijicI, sd|I Liter* 

into I'loricLi^ ihe areas of earliiT pnidiictioti 
decTTfiLsiog In irnpnKaiice sus the mdiistry s^Lifteci 
simlk Of Lilc^ ins u-rll, the nutiioFactnre of 
kraft pLip-r+ a lough, hrown ^.^Tappirig piip^fr 
hiks asKiinjiK.1 iinpirt.inoe^ iitid receut iknelop- 
iOcTits indicato that, hy upproE^riiili; triMlrnenh 
the ^I^fcrio^ 1ol}]olly m old-fitdd pi no iiin Vh- iiii-d 
for milking the lielltT gnidi?s of pap-r, Tliis will 
go hir towani solv-ing the |aroK|uTn of rfFi'etive use 
of the cutover lands fiF die Soiithea!fl. This is 
pLirliciiLirly ^^tad iir^is, fnr trees grow rapidiv In 
I hit ^Viirm Eirca and lUiirketN for tlw^ pussihle 
papT priKliu’tiun sire ne-ir liy and ensilv accessi¬ 
ble hy ruiL 

FimMit ftf thr Ffir Wr^i. The Pudfic 

Northwest fs n land id lorrsts vi hieli cmtita in the 
list irn|KJrt:inl stands of virgin tiitsk r and mnfe 
thsku hidf of the presi>iit sawdog nssiTVe rjf the 
LTnilect Stattss. Fiirthur. they are ^'■aluahle forests 
Ilf l>fJiigtas fir, r<^lwntid. pine. spni&*_ tedar. and 
hrndrMi'k. ^ta^ly of ttse trcfis jire of etiorinotui siie, 


even rt-jc!iing such alinirat iink-lfevahle dimniK 
isioris as diametcfsi of 15 to k-el mid heights of 
30a ftHL-l. They are so large. iotleefL that In miser- 
iiig op-mtious are entirely dUferent from t!io»c 
farther east ufid soulheast, Much iniichinery is 
ust:d iTi die rernovLxI of these forest giants. For- 
iri:crly+ donkey eiigini.'s and draglines were em¬ 
ployed hilt, o{ late, the eaieqiilJar Irattor, whtth 
eanses less damage to young f^ro^^th* has Iwn 
e\terisively in haul the logs to trucks or rail 
lines which transprirt them to mills, where they 
Lire sawed, nr to tide^vater f(»r niting to mills 
distance away. The mills, niosdv situated 
at tifh^vatt r to erisiirt'contiiiiiariee of an adeipuitc 
supply of logs* represimt substacitial ioicstmeiLts 
and torn iiiit eriornijnis fjoantitW ot liimlier. 
1his IK mLirkntt^l in eastcni L’nited Stales, but 
mtsslly tvest of tdiieagn, aiid in olher par Is of 
the world, hut |iartii^iilarly fiii the Orii ot. 

Arnuiid siLi li a milling ei iiti r ns Losig^ ievv, 
oshhigton. a pLironal couniiiTiiity liKrali'il at the 
jiineti[>j| of tlie Oitiirnhia and C'utvlitz and 

ac'ci'ssihle from tin? sea l>y rK^ean-going vi^sids, 
a set fij ifilcgraleci wooii-nsirig indusTries. de^ 
Hgrii il lr> use all parts o( du logs to cidvaulagu, 
hiis develnpiL These ineJode oiunukctiire of 
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iunilx'rt luth, wood pxilp, sblj fu^d, f^ibritiUeti 
producls^ atici I'Vvn prcxlurtioii of pfjvvtT^ dovol- 
oprd Uv wtKHl-lxin^iiig pliuiE. To be profitable, 
it is iiecfsiLiry tllal ftaeli a group af mdu^trit^ 
have a i'OtiEiiun.ms supply of vaw lUaCerial, 
after exhau^tiuii of tbu virgin timber. To afford 
this 5 upply, replan tlisg was uiulorliiki'it, but tliis 
lias^ U^eii halted of Uilc as u resiuli ol esteessive 
taxatlDEi. Sueli a piliei; it is tme, produtx^s tempo¬ 
rarily greaEer returns tu the publie tTeaisiirj-% but 
tlie ensuing diso-Tuiagenierit of refnr€\';tatioEi. plus 
inereaM^d cutting, eveiitn.illy destrt>y the tax base 
aEid c»;iuse iKLnkrnptcy^ Where siieh excessive t[eE- 
atioii is die praeticv. the eomniiinity is h\ing lip 
its priEieipul. Tlie proper ^mliev is to tax the land 
and the forest separately* the latter but unee, 
wlien the trt'e crop is liarv'esjteiL Vnder tliis prac- 
tiee, reforestation may pay imd, if so, the ta-x 
feiurii will eoiituiue iiEidiiniiiislied and the coin- 
miiiiity will remain stilvenh 

7Vie For{'}ii Mhut of Canada. Of the slightly 
more than si|ilare miles oF barest land 

III Cauiatb. alnwit 30 per cent is estimated to have 
merdiimtalile tlinl«*r. Of this, OH p-^^^r ecnl is east 
aiul tK>rth uf the Great Dikes; IS per rant is in 
Hritish Coliimhia. Mneh of diis forest is net saiv 
timlxrr, fi7r the trees are small, hut ilu^ spi-eies arc 
suitable fer lhl^ inLEiitifactnrL' uf pulp, the prodtio 
tjoii uf w liLL'Ii has cle%elopt^d iis an irajHirUmt fti- 
ilustry aking the sonlherti maigiu of tlw; Diuren- 
tian Highland. The basis for this development 
lias bran (he :ider|uiitc timl)er resource, the 
ill'll la ble supply Eif dear w^aler^ the ^xsiwibility 
for geiieraiion fd power wiierc the rivers drop 
over the ctlge of the highland to tile plains wltich 
liorder rbe St, Diwrence Ruer, and the espanth 
irjg markel for paper in tiear-by areas. Tlas de- 
velopineul is of iiiten^st to ns since w'e obtain fi.ilf 
of our newypriiit Iroin mir TseighlKir to the nnrlln 
ihi the Wv^l Goast, tile fiarest is simil.ir to that oF 
of the Fogi't Sound region in the United States 
and InEnlx'ring is tliizrc, ns on this side of tlu^ IxiT^ 
der. an hupurtaiit IndnsEry. supplying hiiest 
priKlucts* not only for tlie Iwal market but for 
exixji't its welh partieiil.idy Eo the Orient. Ttie 
loll levied on ifiese lorosls has U'vn Very* lieaiy 
dnriEtg rmniE years. 'Hk! production of Silk a 
upEaiee, for example* has Ijecn up at Ic.vst 50 jHit 
ccEit^ bt'caitse tyf jt^ use in military planes, Ah 
ready, Uie virgin growth is iLirgdy gone; all 
R'pes of ihis tiinln'r will bv exliLuixted within the 
next 4£) nr ofl years. The cutting of liolh spruce 


mid fir Js ill stands whidi have rei|nired 250 years 
to grow and rt!f£lR^sLttioll Is not pnit^tli-ed Ixtmusc 
of govcninientaJ regulations wilb rclerenra to 
leasing and culling. These imjxiiie an annual lux 
of $140 per sipare inik' of leased for^sit Ji.itiiJ, 
irrci^ectivti uf whclher any ti tuber is cut. To hold 
ihe land utich^r sueh regulations is in invite rar- 
biin bankruptcy. Therefore ibe IloIiIlt of a lease 
cuts the timber ;is rapidly ax possible to dctTCbiSe 
the ainonnt of this ticc. When the mcrclianlafale 
titnlxT liLis been removed, he dm-s nut attempt 
reforcsla liuti I Hit abandons the lease, Thnngh this 
may be fiiiLEiiciLilly profitiiblc fot the uididdiuih 
it is not ill tlie public interest 

Forest iudmtneJS of titmfh AnterSea. Despite 
the high percecitage uf its land siirfuce in forest, 
cstiTTialcd at 44 per cent^ or more than 25 pt'r 
cent of all the forest hind in the u sirhl, cvctl the 
most impniHant areas prsiducing Jtjrest proiliicts 
in Sotith Atni-Tjea are smaLh wiilely separated, 
and production is limitt^iL 'lliix h liccvULyc profit- 
able operations in the tropical forests are diffiiiltt 
and confined Ee> stream uiarginx* Elsewhere, ex¬ 
cept in the f^inthvMst^ valuable forests are hiekfng. 
The hardvvfKid forests of the tropics furnish ine- 
dicina) prodtitis^ giuns, resins, dyes, nuts, anti 
liiniti-d umunnlx of Inirdwt-Hid kinilxT such os 
DiLdiogany and rosewotKh hot the tsilal xulnc of 
this pro[liietE[>n Is sieklIL SihiEIi of tlie 3Slh paral¬ 
lel in Ciille, the rain-soaked forests, in winch 
lumbering is Ciimcd on w tih dlficnky and ftir 
iiEsly part of the year^ supply a limited c|naTltily 
iif anw tfnilicr, flHHigh larger amonnLs nf ^loles, 
|iosts^ firew'ooch and pwir cjuality himlxr for 
ItM.'^al ciinxnni]itiou. Only in Sontheasttna Braial 
Is there an important stand of commercially valu¬ 
able forciit. There, Parana pine, which grows to 
ii diameter of 4 to ti feet and to hetglits of Hfl to 
J20 fci'b covers approxiinaiely 
acres* and there the only really impi^rtant hinv 
iH'ring Indnslry in Houih Aineriea Ims developetl, 
the cut fH-tiig esporteil as well ns iim»tl locally. 
Yerba mate, or Parngnay teix, ilrq leaf of n tree 
which when treated w illi fxiiling waler ptuElmX'-S 
a stininlulifig lK-veragc+ the favorite driEsk of sev¬ 
eral million ^i^^uple, is also obtaincrl frOTO this 
same geiwrul are.i* 

FoTi-^t I ml mirier of Africa. The forests of 
Africa are of even lexs eoinmercial >".111 ic tkui 
those of South America, In tlie stnith, there uni 
iionc of im[H:jrtanei,n in the rainy trojncsi^ their 
pmdiicts are limited to nuts, some cabinet W'oods^ 
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Fxa. Hamlins tog* in llu^ Sil. ri«n idfRi d..rir,s lU’ winU r, uith use of q «,ter|HlI:Lr lTiHt»r, Eriiskv 

JiiiiiJ^Lf ilHitJitli, IMJ.LT Lafctt H.iikyl, Birriat^Miiiii^H.I Auto nun mpeu y. S. R* (Qinrlfiy uf ' 


ar»l s<ini€ avIIcI nibbor* hi niLinv nreiis, 

in fsictj iBc forest pmsvkik.s of viilrio luivc Ihhii 
<! e.s[ roved by nLitivu^ e\p]oitntic)n imd tuitivatituu 
\n tlir: iknrtlip mndi of tlie Kind Iillk deciEided 
nf luryer trees and evvn of nil tree growth, p^ir* 
ticulurly wLerr |iLLHtnral pursuits have h?c! to svs- 
teiuatjc fii'iiig ti» ‘Hun ire Ijetler gne/:ing, fw where 
cripps huve pR^'mpk-d the hind. Thu^ ttMlay, Un 
e.xample, the greater piirt of the .MtfriHn.tuirTd3, 
thi’: fertile hiitd of the muritinie lHjri.h:r+ Is liLire 
of fiJfE.'^L fn the niiHiTitLiiriS;, hnviriiver. some still 
remains, miule np of several tKiks, rrom one 
which eorh is obtahuHch cedar l and Ah-p[i 4 » piriLV 
the lust hvo ufFordiipg c'oiistmct inn mated ah 
J Jow'e^^^ ihe value nt these forests slight ancL 
exwpl for etirk, they fsirtiish no products for 
exp Hi. 

Forest IndtiniTirs of A.\(a. It is t^^stimated th;it 
2LG per cetiE ul rVsia is lijresttKl and, thnngh this 
ptTtxmtage is not large, the areu is enoirmnis tje- 
causa oE the great si/u of the eotrtincnt. Thcrcforo 
these foresLs urc amyng the largest in ilie world. 


Ihniigifc hut little iitili^^iLul as yet. In the SE>ulheast, 
teak is ix vLiluiihle forest pRahict, and the Fliilip- 
pmvs and aTtain of her areas siippiv cahinel 
WD(KLf^ liijt the tiital oulpiit from thew low-lati- 
lude forestsi h sinall. In e-eitem Asiiu in China, 
most of the origitial fortist cover lias been de¬ 
stroyed uTifi forest prEwhiclioii is ii.iiimportaiit+ In 
Japan, nmeh fori‘st still reuiuEns in the mountains, 
purtienlarlv in the norlhem rslLuuU Hokkaido, 
where it ffirms the basis Uk a paptr mauitfactnr- 
ing itiilniitty. Some lumber is also prEnluced in 
Japiui, hut it Ls mostly yf interior quality, sinf^o 
tlie speurles of trees a VLiilable, eseept For one of the 
cedars, tbt- Cri/pkioo nVi, <l[> iirn afftnd gtmd saw 
tImiKT. TIh? moit impnrtuTit oF the cnnum'fdal 
forests tsf Asia are those of SdM?riin the exact 
exteiit []f ivliithT tliongh iinknnwik, is vast. Tliests 
lie to the south of (he tundra and are not con- 
limioLis, Pines, fir, spruce, kirtli, and tediir. all 
conlfcrsp make up approxitnalely 75 per cun it nf 
this forest; the bjibnee cumsists ot chniducuis 
biirtlwoiHls. In places, the staled is pure^ else- 
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sv'herc it is mixed in conii^ositinii. Up to ihv prts^ 
eiil, iUcsii fiireslshuve litjeti exploited but slightly 
because of the uudev'olnjx^d clwraeUT of t!ic 
ctnintry nud poor tT4^nsportaliDn fnelllties^ but 
this couditifm is xtow ulteriug rapidly. 

Forext indmtrtcs of Europe. It is estimiiled 
tlmt A3 iK'f Cftit Ilf Eiiropr+ hir^'cly are*"is of either 
thin Lind pour 5i>ils or rough to[Xjgnipby, b for¬ 
ested^ but primeval hirest ba.s praetiCiilly vim- 
jshe<l in this highly develyped eoEiUncot, nod 
trees are gruvvti largely as a trnp. hi the south, 
around the MeditcrrixneiLJi, the pereeiiluge of 
Liiid ill is smalh and the same ts true in 

the British Isles- in Irelaud^ it bills to 1-4 per 
cent. In mcisi of c^intineiital Europcs it Viirtes 
from 20 to BO per cent; in S%vedi-ii. it rises to 34.8 
|XT cent; and in Finland to nearly 65 per cent. 
In these last t^vo areas, innch of the tiiuntr)^ is 
rough or pc^irly drniEicd and soils teiid to lie ttiin 
and poor+ lor both have betai so heav ily glaciated 
that stony soils and ruck exposures are confimonp 
LiTid cbiiiiage has l*eeii rejtivt In addition, 

the climate dix^s not favor agriculture. 

In these last two ennntrtes, therefore, the 
loresl rvsOuTwS play a sigijl£ie:mt role in the 
eeononiie life and serve as the liosis For an im¬ 
portant export tr.ide, Even In Pnftngal. however, 
\i. J iere I he p^Tt'eutiige tjf land in forest is smallp 
cisrk is a valLiLibL- exiH'jtt. and, ebewliLsre lis w-ll, 
I he rnre.^l!i are more mi|JurlLiTst than iniglit seem 
proliLible in this ohl and dciux^y popuhited ]iarl 
nl the worhk In i'lrtland. where approximately 
65 per cent of die kind is forested, wilh 4(1 |ht 
i.'cnt ill first-class [itnlHr. die pulp and papier 
iodiistry is highly developed and ne4irly 45f^ saw¬ 
mills con tribute to lumlx'ir produelirm. so that 
lorest pr4i>dncts nfimially equal al«nit 8fi ^>er cent 
nl (he total exports. In Sweden, likt-wiseT with 
such a htrgi.- prrevnlage of the land in Hinlier, the 
ixniiomic life nf the cfiuiitTy' depends to an im- 
portaiit ex tent on (he timlx^r ami wcaidvi’urkiug 
industries. In all these iiflord employrnent for 
about 90,000 uotkvrs, anti thnlK^r and w^khI 
prixliuts txirnprlse iieiijly 50 per cent of alt ex¬ 
ports. These prcidui'ts ftiim tnjifi l-^’inliLud and 
Sweden find a ready market in western Europe^ 
including the Briiish Isles. FutOinr. in Iwth Fin- 
laiui aiHl Sw'ctlen^ an enlightened forest policy 
ensures pertnanentc to the forx'St industries. 

Onr Fotrst; Stine or Crop. Most nf the deslnio 
tinn of our forests Inet iaaairri.s:l during the past 
huiulrec.1 ycarin hx important cutting did not lie- 


gin milil subsequent In 1640, iind the peak 
production of 47,000/KM>,n(l(l iKiard feel wjvs not 
rtxielurd iiiilil iilOT, the period of heaviest drain 
coinciding with that of Eigri«.ailtural invaMiiu 
the fell lie, treeless grasslands of the intcrinr+ and 
coiijitrijeiinn of milljrins nf trLime btiil dings nn 
their fLirms and in tlieir cities. Tfiis drajji nn the 
foreit has dex-rt^used si ne'e, with higher prit'cs for 
luinlxTf increiudng iLse of substitutes,^ and a lesf 
rapid grirtvth nf pipulal inn. In 1932, the cut w'lis 
only 10,01)0,000,000, and iiiilil rr-eenlly it lias 
tJiit cxect^dvcl 3thOOOpOOO,OtKI Ixinird feet. Spurred 
by War and post-war needs, liLnvever+ production 
luis been inueh greater^ the cut hir 1047 being 
estimated at 35,000*000,000 Ixiard feet 

Fur many years, much of the cutover land 
p:r^w^d iulo profitahle agricuhiiral usCh So Iniig 
as this Occurretk though loss of I he forest may he 
regrettnblc, the prcMnii muru efTeeli\'e use of the 
land is preferLihle for, after all* land should he 
put to its best use, iiud growing trtvs in areas 
which can Ikj u.sed pnifiliibly for producing crops 
otiler than tn.xrs j.-iL nut dcsirahlch 

Much of the niiJfe recent clcLuiiig, htiw-evcT^ 
ha,^ Ix^en of poor jigricultural laiub particularly 
in areas uf conifercHis furest. Further* tlie acreage 
of Cntns'er land lias increased rapidly of late* 
llitrcfnrc it is olniiXLs licit ibv detnaiid h*r Mich 
liind fnr ngricnhiiral us?? is iint pressing. Cer- 
taitily thy belief held by Sf^tnn tluil cnUivcr kind 
eventvadly passes into agricultural use is not 
xubxtafitiated hy iho fantx. 

I'hat much uf our present cut dvi t land can liest 
be used for growing a forest crop is indieated 
hy the fact that (he sale of such laud for agrietd- 
Uiral u!ie is very slow+ even w hen pushed vlgtir- 
oix^ly* It w^s estimated, even in the 1930"!?, that, 
at the rate of absoqition hi Sfiimcsota at that time, 
whi^u it Wiis ) icing taken np more rapiLlly lliaii 
at present, a century nr infJrc wnuld lie required 
for even ihe Ixst nf (he cutov er laud tfi lx? catn- 
piid and that* in the Upper Fcninsiila of Michi¬ 
gan, 8(30 yiNirs would chipse bidure all such bod 
would lie absnrU^ in f:irin,Xr This wxmld Lit least 
suggest rhfcU agFindturid opportunity is lacking 
in such Cutover areas. 

Wii ha\ e iipparcnlly at List eeitie (o the lime 
W'hcn the forest should Im" munaged as a crop, 
not as a "iniiic,** much as has Ix-en lln- prnctiiHi hi 
the ohler, niore progressive euucitrii^s of Europe 
for mimy years. Tfu-re. in Ci'rmiiny, Fnince. and 
el.scw'hcre+ private iHai govern mental forests. 




Flfi, Tojfii CiitoVcT bud m a Tj™ m Mi TiuEiuiiint- C^Miiatv, U|i|icr t\!iiliiSu1:i iif in tlir 

id pn-ttiirwliiMk fyr Lip;rh,"ultnri!l tise. 

FtitfUmir Tli^ rt^iMs nf W p;irs of i: ]i-4nng n3> t\w sumo fumi, atw 3i>w prrdiK tiii^y. 


476 






477 


FOnESiTS AND THE FOREST INDUSTRIES 


ffjc-.ik'd on nnimgricultxjTal hud. serve nol only to 
ctjijserve moist h r: aiul eheck emsiun, hut i hi-y 
afF-Tird :is \vt4] ntf-sensun employsupport 
i,v<K)cisvork-ing industrie.% supply fuel cind liimlicr 
fiir ]oejl iisen shellLT v^ild Ijfe+prest'fit rtrsteaiioTial 
possibilities iind, \nlh all ibese, fimiLsli exeellent 
investment for funds, \kA\i private and ptihlie, 
Miiny farmiTs in the United Stales could likew ise 
pn>fitiibly nliWJx^ some of ilieir |KHjrtTp k-ss pru- 
duelive aeres for grownig liinljer ratlfcvr tliun 
continue tlie toinnmti urircmiiijerative pnuTtit^e 
ijf pi 11 ting llietn in ordinary fiekl crops. Such 
wiKKllots, iJidced^ wouM eiutble a satisfactory 
retisni frotn laikd now luiprodueEivc, and pcisstbly 
eontrihutiiig to erosfoti, as well as aJford employ¬ 
ment during the stack season. 

FcsrtiiiuLtely, there h now some appifcuitioii of 
the necessity for a more intelligent policy than 
the one wtuch jirevnileil ot the bcgiinring of the 
present L■entn^^^ when ll wajs considered to Ixr 
rcspi^tahle to scalp tlie eardi apul ghvy hi the 
deed, if it svas doin? under the guise of ’’develop- 
frieiih'* Such is the pms'cr of a phraxic in k-titliug 
respcctahility tu cm uiitrageiius performance! 
Tikis dawning realiKatioii of the linjHJflance of 
protect it* g wliat rciuaiiis of our forest inheritancg 


is esndenced by the rapid growtli of natinnal and 
state lurests, l\m fontier uUme ikow eLaiitainiug 
approxinuitely one-!bird of ah our st^ndiitg saw 
timber, though luucli *3t this is kicated In rLitlier 
iTuicccssible areas. Otir state forests, unfckrtu- 
natelyp generally liave hut little cupninerdal 
ttmlxt^fT sliiC'c they nra often made up largely of 
eiiUivijr laiad which hits reverie d to puhlio owner¬ 
ship tliroiigli uonpayinciil of taxes. 

Tliis acquisitioii of land !iy ihe govcminent is 
a step in tlic right direction, hut another jihonld 
be tliken !o tnakc certain that h)resE liiiuh tlial is, 
hind l>est used for growing a tree ernp, will Ik- 
devoted to that purpose. To accximplish this, it 
will Ike nccessiiry to hold furih indiicemeTit to in¬ 
dividuals to invest money Ux grow ing limber 
At prescpit, we too cumin<inly penaliyj?: such in- 
ve^^lments by confiscatury' Inxidion. Such a ptdicy 
forces unwise cut!ing to prewnl ciimpletc loss 
and throws the subsequently xs^orthlejis cutover 
land inlo slate owmerslhpK PuiiitivB taxes on 
limljer IuticI lE Js true, may tempisrufily yield a 
greater retiinu hut iHcr an extended periinl of 
time llicy pr^>tUiee less tltaii would fie jiccnred by 
a lair assessment lexicil on file forest crop, not 
each vear, but only wdien it is 
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QUESTIONS AND EXERCISES 


1. Umv have [he TinrUitig eflPtHt!! sjf ffursts on iiiiin 

Varivd at dilk-renl sliijTeA of llin iUw L-InpinvUl? 
Wlka! WLLS tliL'ir eilevE during the ptrincl wlarii 
early viviUzaliuns were centered iirnurkd 

the Mediterrunenn? iiow did thijt alTeiL‘t c^aliia- 
Him i>F iqn-Nirtunity in other aieus at tJiat periud 
of lilsiory? 

2, ^Muil are I lie Ehrt-e stages of forpsE uESlfe^atien? 
Dti nil Lwiid ut present? If nuine same iirv.t 
wlii^re i^ich f'xisU liKliiy. I law h !t pohfdhlir that 
all dirc'c sljgi's ciiJlLliiiiic to exist at llm present 
siagi' ijf iiiiinV di'vrlnpintTkf? 

S. \X'hat eli^Tkge fuw tikk' cnlli^L’tliig singe of forest 
kivL- uiiiliTgikne uf hite ycikts? How lias this af- 

h'l-leil tike- esUitlt fort-sl iintthlitMthni pny- 

duL-vd? Ras tikis ehange Iwrn henelicial or die 
op[»i»ite? hi what respex^ts? 

4 . \VliiH ellect hiis eleafirkg Lrnplc:d fofvsls fur 
agrinihiiral use of the larkd liad on areal de- 
sirafjilily? flow luis clearing afFi^cted tlte ecim- 
sMTiy of I he !.^iusliil p!.kin of Virginia? The prL-^enl 
deii>ily nl pipiilatlon as rfaupineil with that oE 
tlkP paxi? 

B. XMiV h il ETiiwitjkhle ihat^ wlirtl vlearftig is pri¬ 
marily fur n^ricullnrfd nsfe, there will generally 


liu II, great x^'aste oF fure^t w^xiUh? iTndcrr svhat 
ajnditkuis, if piny, w ill llio opjxwite Im.i true? 
fl. In what dilfercnt types of forest are hinklktirlng 
EiTkd otliiT iurcst iikdustries tiirTii-cl sin? hk whsil 
respix'ts du lhi^» t^-pes of futot dflEvr rrum otiu 
EUkother? U'liEih is the nitKit Saleable of ihcMi 
tyiies of Forest? Wliy? For wimt do its woods find 
use? 

T. W'hat ore suioe of die detriniyfktLil cffceEi oF 
migratory' iLinklketiiig op^r^itlcrtis? lUiJitOlC Sontti 
of the afterelh*ebi i>f Souh hinslk.Tilig oiKTiitUifei 
hv citing itko^i for some delinite kHL'atiunp chu^n 
from voku own slate if pissihle, 
n. Whiiilstl le iiltenuiiive to mlgratniy^ hiiTklicTing? 
UlmLl are Elx advdiilagcs? Xann^ isotne arna wlieru 
liLiiilK'tjng is of tills type. 

0. To w liat ex tent are I lie ltkri:»sbi of tin- tropics im- 
p^rtaikl Eudoy a$ a ^iimv of T:iw‘ lliiiterlAk? 
What prmh ti ts c|u llwy jaipply? Why are tht'y 
rHkl explijited niore csk-nsivefy? Wlane are the 
priKlni ls <iF such ForvsN niarki'ti^? 

Hi. Ik-serllH? ihe siiffls of ItuntienTig ts|H?ratiiHvt in 
Hie U nileil Siati-x fnan cxiloiUal ikiys to I he 
prvifeiit. Wliere are liiiiilieriikg operatjiw liU' 
porljuit fn the Untied SlaEc^ today? 
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J i. of what importfLiii'b ;irr ihtr furesSs of New Hng- 
Lind tinhiy? Of the Lclkr Slilte^:? VVhiil pT<>t|iiLtJ( 
do tlw^' supply? WiiL-fo are these proflutzls 
i«4*rketed? 

Wliut b the ea[cnt of diit so uthea-stetri foiest? 
Wliiit products docs Jt supply^ is th^ lum- 

tx’t Irnni these foteSL'i nia^ek'd? Whv? What 
thics il]c fiiiora hold Im the forest inditHtric? in 
tilts suTpa? Wliat use of the resotinctis of onr 
$oulhcnstcm fotest Hm become of im^tiartance of 
l,ue? 

IS. ’VVliere oie die most hripc^rtaiiC n.>niuftiiiig coio- 
merdftl foresE^ of Ehe Ui kited fitutcs hx’iitcd? 
Hnw lurge a. rroetion of dit* pfe-n-til forest te- 
souieo do dkc;i' ooiitalii? Wlijt pnxJueli do liny 
supply? Where ijie these marketed? Why is tliis 
a good urea fat forests? Wliut is. Uie liundfL-up 
imposed by tlielr loeatEoii? 

I'L Hkseribe the “fufest liihio" of Canada d-S to lo¬ 
cution^ types of fnrest* and iisc. I Imv iiLpidly Js it 
being depleted? to wliut lesrpeel Is gik^eminenta] 
polky resp4ktisible fur this depletinik? 

15. Di's^ribe the forests and ferevt iinlustnes of 
£k>ijth America and Africa as to extent, 

SELECTED 

Creehy* W, B,, find ntheis, "Timber* Mine or Crop," 
Ymrhmk, and Sepiirate "Sa, U. S. pejKirt* 
menl of Agtienitnre, Waihingliin^ 1923, 

Tliis referentp olFers iiii extendctl disei assiori of 
die criminal forest reStluree of the L'liitcd Slates* 
clearing nf hitid. Uac tilellaeD of Idle land, timlK-r- 
siipply problems^ mid topics of relatL-d elriimcier. 

Jones. C. F., untl Darkmway, G. C., Kcmuymic Gin 
T he MavniilLin CrknT|uuiy, ,\eiv Ynrk* 
HUl.aiap, VIE 

Tliis ^^’fe^cnt^c supplies uttditinnal dfustniEiDrkS^ 
mwpp Jind descripttnn of Inmlwring op^Tatinats m 
diffi'ient p;irti nf the Wurld, ineluding the CnJted 
Slates. 


i JUS LIVELIHQCJU 

and value nf die production, \\1iiit ipecie^ uf 
trees Supply niota-t of tlie lumber cul? 

Id. DeScribu tlae forexts and barest indnstries of 
Eaimsaa, Compare iUm^ of Ettrnpo and Asia. 
\\1iy are ihey mare important La Eunape at 
present? In iki>'fiiat part of Asia aie they' ussmnlng 
greater importimL'c Uiim iu tJie- past? How fs the 
fofLst sidnainistered in Europe? Wliy are foreils 
>n im[K]irtant in Finland and Swa;den? How hava 
gfkvemmental plaiinirig and eueoiiragemeiit stiin- 
iiLittKl ihe forest industries in these ureas? 

iTi ^^1^eli drd tlae laaiptutunt drain on the fa^resu (rf 
the United: States licgin? Wheai did this djfaan 
rtat-li its niojclmum? Wl^y? Why has tliere been 
a dLvtease in use nf forest pmduets since that 
dull'? \Vlaat effect did the War have on our for¬ 
ests? W^ay WHS a slirantugc of our ociginal forest 
area inevitable aikd to uur advuntinge? Uaider 
uiaat ennditions has deforestation bccai detrf- 
tTHTilid fn tile UoJted StcHi=?s? Wliat arc some al 
die detriineutuJ effects? 

IS. Outtisie un intelligent policy for forest use in 
die United StuU^. Wliy itiiiy it lie diiikult Lu se¬ 
cure public support for Aneh a plan? 
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Tlik fs a LxiTnprehLUiiivo consideration of die 
fnri-st rcsoiirtiea of the entire wtirld. It is, wiiimul 
doulit* tlx! mtisl eahjnistivc trexEtrJrtil of tlio sub¬ 
ject iU'a liable in Eaigtish. 


chapter Tliirtij^Five 
MINING 


Mineral Wealth tttid Us Exploitable Occur- 
tciwcs. The solid crust of die eixtih hus twXfrfc 
utidcrgo[i]^ itii>dificuiioo for iiiiknowru ihousiiiids 
of yearst generally so slow dn^t it esetapt^s orji- 
nrtry observation^ but wHne times so rapid at times 
of great natural catastrophes such as voloaiuc 
eruptions as to ftsree attention. One by'prfjdiicl 
of this long process of eliange is the concen tration 
of iniueral uealtlu eften m acc^rnulatioiis of 
sufficient sisse and pnrfty to be of economic fm- 
poiiance. &3me deposits p such as those of cotih 
petroleurUp and natural gas, are of organic resi¬ 
dues, altered by the same agencies which have 
changed the sediments in usM^igtian Asitli which 
these minerals occur. Others, like those of aU 
the TUetak and most of tlie fioiiulcdaU, are of 
inorganic materials, though living organisnis may 
lluve piirticipated in the processes which make 
their deposits of walue to man. 

If vvidely disseminated through the rocks^ 
ecoTiomie Tecovery of a mineral is iinpractictihlm 
hut wfierc concentration lias oetatited through 
the action of either afgauic or inorganic agcoci^tl^ 
commercial exploitation is often Tliis 

t'^mcentratmn may result from simple evapora- 
tinn and ck^pnsitinn from solution; again it may 
Iw priKluoed by precipitation uitfl ihiingc of 
pressure or cficmical conditlou in the solvent, 
eilluif with or witljout the intcrveulfoti of org;iiiic 
agenc'kjE, Often, it acconip^mics coaling of nmlten 
tnatcdnl us a progressive sepamtinn of vjirinus 
economic minerals in dejxjsits of commerckil hn- 
pMTtance, ^'LiTiialde nccnm^Ticos may even be 
fo^T^t^d in Jdos<' material hy niechanical sorting on 
the basL^ r>f differcncv^'i in ,9pi^fie gmvitv^ for 
example, of gold In alluvial gravek. 

Somctirries these processes fx>ciir at or near the 
itiirfaec of the earth; at other times, they take 
place at coiisiderahlo depths. 


great that CKisfrenoe of a mineral ck^posit is unsus- 
pcctctl fur long periods of time. SucU deep de¬ 
posits, eveu if km.iwu, are difficult to work, which 
decreases tlieir value n^ateriaily. Often, isowever, 
nature coopt‘f,atcs by the the slmv operation of 
tile agencies of dkinlegnition ond erosion to re- 
vejil many formed at great dcptlis. Thus the 
“roots" of once lofty mountains may come to 
fonn the actual land surhieo, svith the secrets of 
their formerly buried layers bared for the benefit 
of muo. Further^ die material warn from ifiese 
same highlands is transported, redepodled^ and 
some of its mineral wealth may Ijc anicentrated 
In unconsolidatcil sediments from which it can 
bo extracted cconomltxilly. 

Mim ral Dc/mriiiT amt Tht-ir Volume, Deposits 
of mliierak, lioth metallic and nonmetallic, differ 
greatly in the frequency and cxtci^t of their occur¬ 
rences. Some, like those of cr>al and tron, are 
found in many places and often in cuormous 
quaiib'tics; olliersv such as those of tin, arc knmvu 
in lint few locailitios and tlie deposits are defi¬ 
nitely limited in quantity, FortniiLitcly for man, 
thixsc which tire most indiqieixsahle and neeessiirv 
in large amounts are present in those same 
titics, and of those needed In relativelv siruill 
amoiinls tin* rescnirccs are adcqtuitc for some 
time tt» Cf>me, if ujtc^l intclligciktly. It k possililo, 
of Clause, that certain of the rarer metallic min¬ 
erals would find m^ire extensive ixse If they were 
of more ^^'Idespread and importiiut ot'ciirTciicCp 
tlwtigh this k by on means t^rtain for all It is 
diajhlfid, fur example, ^vhether any great addi¬ 
tion to the world's supply of gold would have 
definitely Iwiieficial effects. On the other hand, if 
plaiiEmin were aviilkihle in greater quantities, it 
might well Ik* that its uslc wxiulcl In* greater* In 
general, hmvever. man has no vidid reason to 
eompluln of the bounty of iiature in respect to hk 


which may Imz so 
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FiCr 331. Jrs a typiciil Jiydr.LidJv guld niinL‘ 

Vill 53 Crpiiiityj Pin iIil* Vsilin HinT^ wisldi ri^fvs 
vrti f iLiir^irni^. ^Cjuirlirsy piI lln^ I'. S. HiErryq nf ) 


, w k rt- alliinal gnivcis 4 re wurk il. 
tni [Jit; ivcilt'm slitpt* of itii'ji4Vrrii.s iii urirt 




4sf rniTiri^il wcuUli anii lh\\ is parUcuInrls^ 
Inie \hv miiiLTiil iulRTHaiiw oF Mic 

L’^iPitv'd Stales. 

iJM Ex^ihitlrr Indmtnj. TiHliiy we :iTe 
tilt' :!<^-iiiiitil;iEiiais of Cmititries in oiij: 
miiiin{;|, tTperatirTiis. Tims minini; is %'CTy dlfri'reiPl 
frtwii TiiE^t ppther ecunnniie netivities, SMu'ti mnn, 
inr iWmiinple, livev liy liitiktinE^ iitid ILsIijn^, he 

S 4 iiiii^ III ihi' lile fnrikiTk wlijeh runtish his 

fiHj^l Mip|ily to ft-jirmJiirt' their kiTid; wlu-n he 
levels tht- hirests. trees will spring up tigaht if 
gtveii an ijppprtntiily; wltt'ii he taki^ trtpps Iroin 
eijhivaEed ftehh^ oEhei s Ciin Lihir I it' grewti im 
the Sill tie land. But wIr'H he eslratls I he miiiend 
IVP iiiib. i] tt’Tt' is MC) piissihility nt its rcpLivoiL'iJi 
within ttir> |irnhnhle Itfflime nf the Ixniniii 
Thus whfii WL' hiivc piifn|H;il all intr pHr<'itL>nm 
uiul tiiiiK'il all ttiir {.djI, wi* jiliiilt Ih’ InrfXMJ In seek 
ntlii 'f iiii’aiiK nf !j[i'iHTating I mm I iitkI <li‘vHn|iiii^ 
pnwi-r: will'll ii't' liHvi' taken nul all nnr irrai nre 
and sim'lteil it. snrre «ii!istilnt<‘ inr irnn n]n^| Im 
fillIIid. With L'Kliaij.stiiiii ni nth:T inimTali, we 


shall liktivisL’ be fnreed to set'k rnatcriuls to 
si rn< iij ilu'ir utead or srilfex deprivatinn, ii ibis 
proves imp(ii.sihk‘. We 4hmdd. tlierelnre. use our 
liiTil.it'e g 1 tlie tninerals jinlieirnislv sn ibal tlw 
cointii); nf the ilay when iheir exlLnislinn will 
ritx'ijr may lie del erred as limij ii$ pnssiLle. 

Edjwn.vfifiij of MiuL-rti! Wcatll, tmil .S’nmc of 
thr f7k'cf». XDt iiidy will event mil dissipalioii nf 
existing knnivn resources nf ilie tniiierals fnree 
iise n! snijxtitntes. tmi it will also have far-rctich- 
itig 1 fh-tUi mi till' materiul welfare of many com* 
iminilien. III thnse wliure mining Is ihe cintv hasls 

for pr.-ienl support, it may caiise exlin^I 1 li^^nlK■nt 

nj (s. 1'1 ip.irie> I in ntlier.K, wlicrn inatitilacfure.s in- 
vn \e pfia't'ssinf' nf miiiends nr fahrieali<)ii of 
iiiirieral produet.s. fl will at kast alter Ihu ehiirac- 
liT of Ihe iiidustrinl ileviTM|iinent and may pro- 
dtiee evi'ti itinre liitict;iinenl!il change. J%%'en 

... will tint U' !ifi direct, it will \x 

iinpnrtNiif. inr all hiiniiin soeielie; today nse niiii- 
I'lals for .me piirprtsf nr unotlur, finis, even 
Imtiter^ and fisln rmeii will tw air(<(led. and Lmi- 
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ers to a much greater exli'nt:, bill pajrllci.ilarly 
tliosc tlepE^ndent^ tven indirectly, on tlie complex 
iadiistnal development of Wc'slem civibzalioru 

The hupurtfince hurrah mid Aftrifijg, Im¬ 
portant miTiiiig uf miiiLTiils li> defcitc^ miiil radiiir 
late ill the stages of hiiinan progress. Tliis may be 
partly l^ecmuse of m.iTrs pretHX'npatioli the 

pri>L3!eias of praviding for $tic!i vital needs as 
loutL eltitlijngp And slieUef during (be earlUT 
peritjLb of his deVelopEiieiit. These niiiv be satls^ 
fied, thnugli ratlier inadequately^ ^^■^tbLHl^ any 
“'milling'' of mEnerals: sitHb <[iiite clfcetivelyi ssitb- 
out their estcEJsis e use. Again, the % Lilue of many 
miuerab to man is not iiluays nhvmiLs, for often 
they do not occur in such loon that they arc 
capable ol nsc ^snEboui at least SEime prelimiiiiuy 
tieatment, anti few ol those of greatest utility 
esisl in a pure or niit^nEiliiEjed form to any impor¬ 
tant cxUut, il at all. Clften, as well, the deposits 
arc not easily Lilsmvtfrcd, or ihe fimti in which the 
mintTLil cHTurs may l>e One not binnlliir us a 
sourer of (he partiL iilar nietiil or iiotunetMi]. 

Man’s mining Ltn^l nsc of miUiTals hii\'C thus 
Lh'vu liniiti'd hy the stage of hb adx'^uncement 
niul his dependence On thi-in liaa hitTCiea.'^d con- 
^slcnlly ajf new usc^i lor some Iiave develo|wd 
and nscs for others have 1x.ni distovered. Tliis 
partitnihiT aqsect of minerals and their v-aliie as a 
factor of the ctivirt>tnnmil h.ivc hs:t!n considered 
in Chap. X\1V. At this point, therefore, it is 
sofHc'ieEit to rertnlc tlaiL with (he passage of the 
years anti progress in linman development, min¬ 
ing of niineral-S has increased gre^atly in iirqxsr- 
taiice in (lie more highly ileMdn|X'd areas and in 
ihri.-ie wlx-ro pt^netxaEmn by more advanced 
populations has occnrrfd. 

Humtin Cidture uud .VYriing. l1ie Culture of a 
ptipoLition grmip h often llw.-! dc'cbuvc' factor 
in fKiiig the eliaracter of the cctinomtc activities 
of mi iirtM. '11 a IS i( (1oc“S not iiiwssarily folli.>w 
that niiniiig will l>e jin important exmpation in 
all areas where mioeral wealth is abundant nor 
(hilt miuiiig wdl not he csf import ance in 

olhi^rs of h-sst-r natur.il oppsrbimty* in China* 
for e^aiTiple, deposits of high-grade eswd are 
widely distributed and the tonnages rt\i-ii|ahlc are 
cnnrnioiis^ Vet fn-r tlinns^Liuls of ye-.irs but lidTe 
Ioc5il use was made of this valuable niinerah ex¬ 
cept for the sriietljiig of small quantities of iron 
tiTc, Even in North C-hiTia, ubere coal occurs 
widely dLstri!Jilted in beds oF great eilent and 
thiel^ncss, aial i^vbere winters !irc l^>Eh long and 


bilterly col<h and trees nre fc^v In niunljerj it is 
«itil| used to only a limited extent as fuel, in this 
agricultural region where attaebmeiit to the hind 
is great, the peasants apparently prefer to ciiUb 
vatc the soil rather than disturb die earth by 
burrowing in its l>owels. Instead tjf bnmUig eoul, 
therefore^ they make use of limited crop wastes 
and lalTorioufily gathered faggots, protecting 
tlieinselves from the low tcm|n:ratufes of their 
iiiadix|un(ely luMitcd houses by s^vulhiiig their 
txjdies in layers of w'Etdded cot (on clothing. By 
ccntriist^ wcsEcri^ Kiiropirans,. with a diEercnt cul¬ 
ture, have used more limited and often less de- 
skaEde resources of coal cffectix-ely in lioth 
hE>mi^s and factories for many yesirs- Tiuw yve 
have totlsiy VEiriuus stagers of dejwndenca on 
niincrak^ as influenced by different cultures 
coincident In time, which afford a fairly complete 
picture of the cvolntimi of their use hy man, 

Af iiplrij^ ffnr/ of Hcgion.r. One result 

uf the increasing importEinco of rrijiH'mk is that 
the Search fur new dc;|xjsit£ has carried man into 
unexplored regions Etnd addtnl nmtcrialjy to 
knowledge of the earths surface. Further^ civil- 
hted man establishes settle me t](s whi-rever dis¬ 
cover)^ of gold nr otbiT precious metals Oitairs, 
even in die driest uf deserts or the frozen wastes 
of die higher latitudes, though he must import his 
footl, clotlnog:, hiiililing rnatoriiih and possibly 
even hts water. This is indeed a grcEit change from 
the earliesi of times* when such areas were 
shimnech except ns compuliriE>n fortvd tlicir 
i>ccn[3^uicy^ 

fli'/oricc Importance of y fining as an Economic 
Acfiduj, The folallvc importahcc of mfning x-aries 
not only with tlie culture of a pnptiliiljoii group 
hut as Well with whE-ther nrcal opptirt unity is 
di verse or limited. Where diverse, mining is often 
of stilhjrdinatc iin|x>i‘taiLCC* even thEJUgh cumtnLT- 
eiiil de[xjsils of minciid W'ealth are known and 
w^orked rather extensively, lu a state sMeh ns Illi¬ 
nois, for example, though the value of tlie unnual 
mineral output is approxinuitely $200,000,000^ 
iniziiug Is an ceE>i!Onnc nctixily of only ssCTiwlar)' 
impisrtance^ being overshadowed by others such 
as agriculture, Indnstry mid trade, in all, this 
activity, mining, aff{jrds empkiyment to less 
timn 1 per ccEit of the slaters piipnlaUoTi, There- 
forpT, though achially of great importance in 
1 hi [inis, its relative itn^xirtance Lh sii slight that 
its rule ns n eoutributtir \o the stalcV pro?rperily 
may easily l»e civerk>i iked. Ccrtainlyj the average 
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HOW MAS ORTAIXS 

persati thhiks of Illinois a mining 

shite. 

By cM»i iitr^iisht, llse stale fif Neviicln is uuq rein- 
tiv<4y liiiiittd unUiral ap[jorttuiNy, w liit:!i n^'flriels 
ni4iiis clkcki.'e of proBtLihlo -C'Liiti.iKe 

prevetaLs elective agriculture witlumt irrittkitiDu, 
iiiid the amtjuul of water ui'oiliiljle is tcre stiuiIE tu 
make it pussihle to hritig more ttnai^ a imall |K‘r- 
coiilage of the Lnid into prodntlitm. Eveu ihc 
oppfjrtuntly h>r grazitig Is slijiht, wiuch of 
tfic slate is desertlike even true c.lestTl+ iim.! pas¬ 
turage is alrnust cven-whero poerr. These hiindi' 
t'iips lo bfjtli ngrieiiltiire ;iiid grazing pre^-cnl tlieir 
su[>portt!ig any coiisitliTiihle pupulabuTi ii> tliis 
rnust sparM'ly pcipuluted slate in llie United 

StLites, L rulef sucli eireumsLiiiec^s, ... ihe 

value of I he atiinial minenil protlndioii is otily 
;il>out $25j)i]O,0S)Cl, less lli an 14 [XT cent of that 
ot Illinois, the relative imporlante of mining is 
great Ijeeaiisu ollief occujT^iihms LLEturc! such 
limiled ■ripporlniiity that npprovhnately 5 [jlt 
cent of ihe slate's population turn to tlnit iiidusirv 
fur eTiiplo)TiiL-ii[, Tlierefore iW average [xrs£>ri 
thinks nf Nevada iis an important rnijjuig stale. 

Effrrh of Fosiihin timl Ftitjsrfti! Cmtdittou.y of 
thv Di'po'iit on Aifriuig. ^^’'I]ielhlT a giveii iniiitTal 


niS LfVELIMOOD 

dei-Hisjl is rjf t/e^iTiomic value depends not onlv 
upon its si/x- and degree of etuiceiilratien, bnl also 
upon its relation to the sirata with wliieh il is 
iej$«x4a led. If I lie aniount of i^^erbur^len or over- 
lying materi.il is srnalL milting hy stripping or 
n iiuPVLil of (he overEairden may lx** pc^ssiEile- il 
llie di^pwit isnuiriMleeply burirch a shaft iniLst fie 
sunk. This adds tu llie eyisM of prodnelioti. Again, 
if ibr licds» lur e\ainp!e of coal, are ven' ihtek 
uud it IS nvee.ssai y lo Diine tia in hy uiitkTgnniiid 
c^peralions. il iiuiy he LlEfTicult to M^eure adequate 
support lur the nKiis of the iRrcessary ]iurjj!oE]tal 
openings or drifts into the depewit. Ollier factors 
vvhiLli Eire likewise often im^Hirlant inehide the 
c’^tenl of iraetn ring of I he sea ms; the iiiimlx'r of 
]jrc:ii¥J to their coiaiuuity restiEliug froiti faulting 
or slipping of (he strata along lines of \Vcakness; 
and tile ainonnt nf water which nnist I'se ptiiTipts:! 
to keep the nitne dr%^ ainl permit its we irking. 
Tims, jfL smne of the md fields uf China, thielc- 
ness of the scaiiLS is t^lu grviit for easy mining; in 
fitluTs^ llie Coll] has Ika'ii badly triished or slial- 
le-jcd hy eniytal inoi E'menl; and miiny scams Eire 
diseontinoEius iK^canse of faulting, "ElsewfiertS 
the i’Eitues ortr ^vetj inxR'ssitatiiig miicli piim|Ting 
and the hnniing of cti^al for tltal purpuse. Tfiese 



SlTip^mining of enainn V\lx Coimty, soulhivc^lom Indiatia. In ihh pr^Ki^diire the mu 
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conc!itinii£ ihe \'i\\uc fif suth 

smw tliey iifctefkTc wiih apiTLitions aiul ini-Ttrjser 

ihc c€3i-ts nf produtL’liOii- 

of ideation on Minings Even ih-i.nigb 
a deposit is large and of high gr-,id&^ and pliy!;ical 
cnndiLfoiis arc favoraljle for mil align it ufEcn 
Cannot l>e developed pmfitaldy t^ecause of lack of 
satisfactory trarL'iportLilioiip or bec^iuse of its 
great distance from existing or potential markets- 
This is pnirtictikirly true for the bulkier mioeriilsp 
Dr those of ]u\v value per toiu but not for ollnts 
such its go!dn sEh tTn and ^jlatiimm, which arc of 
5 uch high value p^r poiiiul that transpartatiun 
cli4irges are of IcsstT importance^ 

Coy .Una I Pig hi Mining In Alaska fur- 

liishc.^ many excellent illnstrations of the fact that 
lack [>f gmid Lranspirtiktiuii dix^s not pri-\'ciit 
exploits linn of nefL deposits of the prccii^ns inelals 
such as golih In stanc of tlie D[H^raEiDiis near 
\\fchiejc, h>r example* the only access to tlie Work¬ 
ings by hnd is by dangerous and dinkwli trails 
Ck er vs'hich it is impcfcssible to move inLLchincry 
cxct:pt by pack liorsics, and at excv-s,itvc costs 
ranging from 20 to 35 ciints a pound. Tliercfore 
airpkkiies ha\^e Wen presst^d into st^r^'icc but* 
though costs of stifh tmusportaLion are high* the 
value of the prfHliict* gottl Ls great that profit¬ 
able prixliictioik is possible. Even with its present 
maLlc{|Uatc traTisjxirtaiion system, Aktska pro¬ 
duced $23,170;iNJO worEfi of gold in nearly 

9i> [H^r ccTit of tile total niiEuml prixliiction of 
the territory in Ehat year. Cual prothictioin by 
cotslra,*ib ctiniprbx^ only 3.2 per cent of the valne 
of nil, iilKiiit hjilf of thal uf tlu* STunll output of 
platituiin ntL not of c^punnon occurrence. 

Alaska likewise afforrls immcrinui exct^lleiit ex¬ 
ample* of the fate which overtakes tuwnii, onec 
ihc Anluahle mineral rcsotirco which supports 
tlR'in fias been exh^austed. before disixivcry of 
gokl in I he Klondike- in 1393, fur e.xamplc. the 
Only inhabitatiLs of tW L)-nn Qiiuil urea in suulh- 
easleru Alaska were a few- traders, trappers, and 
Indian*. With the influx of guld-ieckers during 
1H97-9 Ht Skasisvay came into esistentc^ ;it the 
place uf their clebukation anti Start on the 5t>0- 
milo hnpg trek to the Klondike. The towni Wcame 
much more im|>rrrtant alter the \\1ntehorse Pass 
route Came into ctimimtin use^ and il likewise 
prrsfited from coTastnictinn uf the mil line of which 
it w'as the scaWani tcrmiiiux. By IB03. itx j>tTpi,i- 
litinn Was estimated \'ariuiisly at from 15,000 to 
3fJp0tX>* With exhaustion of Elle g&ld fields upon 
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which its tempprary^ pmsp<'iity was based and 
discovery of gold in die l>cuch gravcht at Xoii^c 
in 1395* a second stampede Occurred and Skag- 
w^ay lost population rapiclly. By 19f}0^ llicrc were 
only SI 17 uihLibitants^ by 1910+ but 8T2j at 
present* less than 500^ 

FotroJenm and Sefffemrrih Though the pres^ 
cTit liitcpisiV'C scsirch for petroleum is of recent 
origin, it is prosecuted vigorously, since tins 
miiHTnl is one of the most important commodities 
knuwm to civilized man* Advent of lEs \l^ spelled 
the doom of whale oil as an illuminant; general 
cinploymciit of the intcrtjul coinbiistimi ei^giue 
in autoiTiuhiles+ airplanes, on Our fLkrms, lay rail 
hues* and in nnusy iudusErial plant-s, assured it* 
present imppirtLince. Search for it has, as a result 
carried mall from the margins of tlie polar ice 
sheets hiEo the he^irt of die steaming tropics. 

Jf disrevL-ry of od occurs in mx unni watli prior 
successful settlement based on. agriculture or 
some olln^r ccoiiomic activity, as in C’alifoitii;i* 
the new-found wi^alth adds tu local prosperity. 
Evcti if die pools oL^ur under cities* a forest of 
derricks rises, as in the Lus Angeles area. In the 
heart of Oklahoma City^ Oklahom^i^ tlacy domf- 
nate the state capitol itself. To avoid destTuctiOn 
of bnildiiigs under such cfpnditionsp the avails 
swe drilled at a slant* so that recover)^ of the oil 
dfies not disturb eiShcr die Iniildings or the 
ntinnid aeti:\ities ihiy accominodalCH 

By ctmtrast, if disetwery occurs in a region of 
liniiU'd opp^jrtuiiity and s[i4Lr.se pupiilitjon, as 
in many of the poorer agricultural areas of the 
soiiEhwest+ in Texo* and Okbifioma, clumge is 
great during the pTirnl of drilling and flosv of the 
wvib. Movements to many such oil Prc'lds arc fully 
et|ual to the must fremded of gold rushes. Cem- 
vergiug Tiiiuh are clutEercd with trucks kpaded 
with pipe and oil rigs^ burdened with building 
matctiul to erect iH-mnincut structures to replace 
the tent cities which spring up almo.^t ovcniight 
;dtrr iMch lunv discovery; and cliokixl wiEh l>cople 
imwing Iti to take advantage of fancied oppor- 
tuiiiEy, 

During the early liistory of such Iwxim towmSr 
prices arc fantajilically high. At such times, coffee 
has [yvm repurEed to have sold at 5<> cc-nts a tup, 
ujiil cut s[uuM; ill a hcikhiui^r Eu have rcntci.l fnr 
per month. In Eht*se commuuitiL's, almost 
everyone is hupdiil nf a hicky sirike which will 
make him w call by, Thougli such espeetaiiotis 
are seklcm realized. After a time, set dement as- 
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sflMjnerti Califnmiii. G:i* nLtimprf’.s.iM ir pljtnt in IIm.^ riRiit frjji^crciudd. 

mtlfi-i Drillmp f,.r oil M ttie I'dsi-. Unniii.gtfHi JJeaclt. iwar Lns Anetfe. C^lifomd, S.ieh 

* I'*'**'***!^vK'lts rqir^-nts IkUK cx^t«.■iiv^^. niijiulifiiKl t:xp<‘n(!iiurics fnr nnKlucMcm and waiiU^rul 

wplntlrttlfin. (Oitirirsv of tho U. S. Bnrt rtii of «ut«ion anu wasidui 

fciffomr At Snmnirriaod. near Satili California. Sot only do welU lira. sliore bill 

drilling npcialions Iuivl’ bcin p.^tended lo [lie ncfan iKittum. * 
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MINING 


stiJiiiTS ?iomf jfLibtHtVj Q il maiiiitiiins only 

ivhili* ibt* yield ilit-ir gtjlcl,’" "nuTL- 

.i.f[fr, diH-uiy 15 j^eiujrLfclly rajiiil, ief olhn no biish 
[it pi^nsunu’m iiipporl F(Mn«iliis. 'HieTi ibe oil xnun 
.intl thfir rigs move on to otlu-r silvs where the 
Sbiine sut’CesiSiOn of events will CRiliir. 'rtui 5 tlu: 
proj^ri-ss i)f drilling in ihe Ihiilrd States Lsimirkwl 
l)v relicts Imukii oxplDitaticm in many !iicutitic 5 - 

III ihc CinnberUiTid Plalnaiin lor example^ dts- 
coverv of oil in where siihsistcnve ugrimil- 
Itiro the basis hsr support Ciurst-d dispLice- 
mvEit oi the hirmiTs^ wtio sold ihetr land for rela- 
ti%vly snniU amoiinls. Then (lie drillvr.s came in, 
pnl dcnsTi \Veils, and ihe urea hninnied ^s1th 
nitEi^ily for a few years while the wells were pni- 
dnetj ve. V^'hvri ibi ir H»«w stispped and pnii^pitig 
iH^eanie unprofltafjle, I lie oil ineti iihaiidipni*d ibe 
urt-a^ hut the iarniers did not return. The iiiijier4:i.l 
wenlih proditeed neither rt-maitied iu the tirea 
nor [lenefiO'il it LLp[3ieeiaUly. Tmiiy> these areas 
are even ^MKirer ihaiL lie hire iiivasioTi liy the 
drilleri:, ami tifte ti praetiLahy vviihotil inhiibitants. 

Cfjdj/onhJirij^ fajinniioi/ries. Cinal-nriiaag com¬ 
munities are much more stable limn ibnsr whose 
econojiiv is hast'd on pelrnleiiin, for (he life of the 
minerill resource w hieh aibinb ihe basis for their 
CKistenee is cntnmotily mnch longer and there- 
lore the inevilalile collapse viilh teriniiLation of 
miriiug operations is longer deferretl. l^onie, in¬ 
deed, may persist fcir many years, with ^vLse 
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tiiananomeith for the ainoiiEil tn cojil a^aiUble 
may la!- ecionntuis and the TiiLc of its rcmovLil sItniVd 
Tlitre are sewrcsl ariMS hi ihe United States 
wherf! mining of ctEil atfords llie principal basis 
for support. I'Vom. tme of these, located hi the 
CuiTsIxThiiid Plateau of eitsteru Ken tricky, t\vo 
communities, oii-c snppi^rted by 5 c%'era 1 small 
uurkiiigs, the other by a single large mine, will 
be dcscrilx'il hrieUy to illustrate what such settle- 
menEs nre like. 

Ua::4ir{i, a Cmil-minh^ Coirimmiiitj. Hazard 
H W'ah’d on the North Fork of the Kvnliieky 
Jliver, in the heart of the Kcutuvky Mountains, 
In this liability a maze of ridges and valleys 
tn^Eidlng in many ililferent dlrecHoiis, with only 
limited aiuouiils of hut land along the stnmm 
cfiyrsos, and ridge tops so riarro^v that they snp- 
jajrt TH) ]^o[uilatioin Ihxid-s therefore billow the 
creeks aiKl, wlwrre the vuHevs are narrows ifiey 
nmy wen omapy their Ixds. Earlier, ihe popuLi- 
tinai Was sopjiorLed hy hnntiaig. ilshing, and 
hi 111 ted ugricialtiLTej later, hv ngricnlture and 
hiTrdx‘riiig+ But ^x itli rad cfiTastnietiLiti, t^iLil mining 
has become imiiort.int and snpplanU^d ngrietil- 
turc rts the inajur ecoiiomie uetivity in those vah 
leva focusiug on Ihizard, PerT)^ Coin it y. where 
r-iil liiws permit econnniic cxploilation of the re- 
H r%-vs of liigli-grado CiJ.il Sn[iported Isy this new 
aetiTkitv in the tribLintry valleys, Haziird has 
grow n f rotn a collcclioii of a fc^v liouses to a flour- 



Pjo. ^3^34. Tl'ppk' Lir ^l■l.l^uge and lowding iHpiipniinit nf a small mine m-ar the mouEh of Xfen.'WT Rnindl, nc:a 
H.k/ard. Perry CminW, cii^teni Krntuckv. To Mic figliE and in thi-dhtaiK^e are 54inw cif l\w mlrwfi' [muses, 
afninged in tioi'ur fjsli km nil thr limited Hnl lund iKirdcring the cTi?ek. 
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F.C ^15. C™eT.il i icw of a nUning camp cn \!,-s-a.*r Branch, wilh llic hra,^ o„ il.e low er 

silopcs nJ Irie Vi^lk-v. 

Borl^nr: Bramh inimn,; camp it. Ano.it. with lu,^ h.in«h..lJ refuse tlut.wa, in U.c 

t^ixL TlKSe SLflVfngi-rs pfoAidi* tli 4 ; (.niy fnr dispMing of awh %vjiale4. 


i^ihiiig popubtLOEi LViktcr with ni^ire lii.tn 60 fK) 
rti1i4LbihLnt5, [IS cniiCraslrd wilU diiin 6fK} ki 
1910, before coal tninitag iMTume iii^Khrt.LiiL 


Oiif isf iSii'sc valk-ys is fhat of Messer Bfiiiicba 
4 Mnall ikE^rlli-flou ing iHbiitEEry of lliii North Fork 
id the Ki’ritiic4;y Btv'er. its penelnititjn for a short 
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dk!tLiric« by a spur af the miiin rail line h-iS pcr- 
niitted nvinin^ tfs diS|ibci; the ohli-r, less prtjfit- 
able □griciiltural Eind other use ol the \,mfl in the 
tnwLT %'^alloy, tht>ugli Ijevoiid the piaiii to Avhich 
tlie rail spur penetrates, earlier uses of the land 
still ptTsist. 'I'he mines arc all small; some are 
ijQ more thiin farmer cli^^ngs. Occiipaney aotl 
tlie assocuUetl Isvitig ctsiiditimts, here sis else- 
^vhe^e in the ojaUmiiiiiig area tribiitaT)^ to Haz¬ 
ard, reflect thiit fact. 

The dfvelnpiiieiits are simple drifts into (he 
hillsides, fnr I he luftls fd cnsil, t^^pitutd on the 
slo|>fS by the erusiunal processes which hjrined 
the valleViH are boriaaitah Mining is therefore 
simple, the coal sliding by gravity frnrn (he mine 
mouth far np the hillside to llie tipple, later to 
be loaded into cars. Then it moves down grade 
hy rail to markets west of the moim tains. 

Tlu‘ miners* houses are conhiicd ti> (he valley 
flcMjr and (lie iKirdering lower slopesn therefore 
settlement is linear in character. In dijitant viesv\ 
these mining e:nops may appe:ir TieitlicT xniat- 
tractivc nor depressing l>nt, r>n cliihStf ins|U‘eh'Dn+ 
the impressiotj giiiiicd is dilfereiit. Whert' tins 
small developments are nunierons and the mines 
arc close togclhcr. the crowding which ensues 
often leads to very iinsifctisfaetory hv^ing cOndi- 
tiot]S. On tilt* flat land along the liraneh, it elimi¬ 
nates the possibility of gardens jind intensifies (ho 
pmlilejnft of sanitation. \^l]cre the houses spread 
over the fhillstdc, as shown in Fig. 335. they may 
be- v^ ithont adequate appriiaehosT for crmstnic- 
tinn <]f slreets, c.'<cept nn the flat land near tlie 
branch, is difllcult aTid esiscnsive. 

HEllises purnllcl ihtf railroad (rEiE’k.s, which fol¬ 
low the creek. Tims to the clatter and dnsl of the 
cn;d ii 3 the tipple are added the mm iind smoke 
of the trLiins. Tin cans, garhage* and rvftiwL- of 
all kinds stfc dun3|H*d in th*^ ^IrtL-t anti many of 
(he houses are witlsout toilets nf Liny s^irt- others 
havf filthy vMiilt pri^is's. There sire m skle^vsilks; 
after a hisivv fain one must yk-p eautiEJii.dy from 
stone to s({ 3 ne, isver pEMils of filth. nH" 
which Hows intennitteE3(ly, is an cjpen sewer. 
Therefore nn a hoi summer rflny tfre stE^neh is 
almost inlolerahle. Figs, cows, and chickens niam 
(he strevtls and Iwith pigs and chickens have the 
nin of the houses as well, A hpical street of this 
cfuiraetcr is showTi in Fig. 

The hnnses, fjviTic^l hy the minting conjpaiiicSt 
are gcticrally rectangular, nne-^tory. twai or fnur- 
rtmm frame stnicturcs set on p^.isls, with smjil] 


pojtht^s ucross the front. They are usually nt'- 
plastered and often tinpninled, hut gtmerally 
wired inr clcetric lights. Kents arenEiinuilly almut 
82.00 |3er month ptT rtKPpn, which inclndcs fuel 
and light, the hmEt being supplieil hy a fircpLice, 
supplemented hy a coal-lnimiug rouge. 

Few of the linttscs arc screened and no sanitary 
precautions are Dfjserved in miiny of the camps. 
Flies^ which hrecd in the garbage and other filth, 
cons(i(iite iiJi ever-present mcnacTi during hot 
weather and the frcEjueiitly contaminated water 
svj|.ip1y adds tcj the danger of distrain;, since wells 
are seldom prsitectcd from pollution and the &ime 
is Ifiae for the springs u-|iich furnish most cd the 
Avater for doitiesUc iLve. The preceding pictiire 
ol average living cEiTidj(ioiiS In die smaller camps 
is in no >vay overdrawTi, but to impmvx? tliern 
will be diffttadt, htr the n[X^rLitors of the smitller 
mines can hardly Incur the expense nct'essary,. 
Further, the fault d^ics not lie mtin-ly wntli the 
mining etitnpanics hir, w^heti attempts are made 
In improve saniloTy^ C'Otiditiniis. passive if nist 
jicllvc op[iositicni is often ciK-oiujtETEHi frorn the 
miners ant [ their families, 

fjjneh, a fjirgc-sre/e Cocrf-JTii ning Camp. 
LyTich is a linear mining r.'tamp iu Harlan Cnintty^ 
easterit Kentueky, loe.ited on the narrow huttdiTLS 
of Looney Creek, Iwtwx'eri twoj^purs of Bkg Black 
h fountain, Eitrlier, tliis Viilky was occupied by a 
few po<ir farms, siinil^tr lo thtjse clwractcristic 
ihroiigiKiiit tliQ.se p^rliEjns of the Kentucky Moun¬ 
tains nut invaiied by rail lionSH Todiy% coal min¬ 
ing lias replaced agriculture cE>niplctely in the 
vicinity of LviilIi^ wj that where fnrmerlv only 
a few scattered hirmhiiuses were htcated, there is 
uow a Ikiuri^iing eomniiuiity of at least 2tK>0 
inhabitiints. By contrast with llamrd, lirowever, 
Lynch is support etl by one large mine apenitcd 
by the United States Si eel CEirpfjfation. hU^rc, 
large-scrdc dev'elopment oonstTves the resource 
as Well as dcereas<-s I la? costs of mtoiEig, a grc;at 
contrast to the iTH‘ffident and wasteful o|jerLitirpns 
nf mmX of the; small-scale mtues of ihc Hazard 
areiu mEtny E>f wdijch Cnin }ie worked At n profit 
only whcEi coni is high in priw- Other similarly 
kirge mines at Jenkins euhI Benharn, operated by 
the Consolidated Coal Company and the Inter¬ 
national f larveslcT Cnnipany TespcctiVE']>% sup¬ 
port CEmimunities similar to that at Lynch. 

Lynch k ata attmcli^ e eoahmining camp. The 
hold, cinnxheit, hospit.il, comtnistarv% post office^ 
anil other mEiffjr hiillclings are siihstantiEd strue> 




L. 


11|1‘ niillHKH diilljir a( Lynth, Cknmty. Kknliirkv. 

Efftiom: Sumr nf the mfhi'fi! Ihmtu^ iit Lvnt-ii, Ki-ntuckv- 


hires. m;iTiy of Iwrick <ix stcrnc tx^nstntclion. 
Hon^. Ehnij;|rh small ftre lu-at [ind jii go^Ml re- 
piiir. pLuritcd, <'l«N^-trirLilly [ightetl, eofiricHi^Ee-cl wilh 

u ^*wer $>sU-iTi, smd [irovidiH:! wElh nmning water 


and unitary' todets. Yarids are of fair S]?pe and 
arehiteeliirr snllieJi^ntly v^rierl io avc^id lindtic 
mnnntnny, SErwIs are pavtrl ^tkI \Vi I1 lighted and 
grtides nirKltTiili^ Crih,:fi ta\viis unci Hciwersare 















MIXSNC 


iromiflon and ]idd lo llic ptrusing appcarariet' of 
the cf lETl^^ul^itv^ (][>£]dlsinn^ in sill the larger camp^ 
ajc mneh like tlmse at L>^iell, mail of them 
iiTf provided uilh ivtreiitinn t^uiiufs and liall 
parks. 

fiiLrbiij^e R'inovt*d aiiJ the attempt is made^ 
tatliLT suwesslullvK to keep pigs iiot of lljtt street 
and liv-ustoek of all kiiids out of the Ihjuscs. This 
is accomplished hv tompaijy ow-aership and 
policing of tliC | 5 ^embn.'K* The water for [til these 
larger camps is pif^ed ffom_ dei^ large 

springs, or some other satisfactory source of 
stdpply^ At Stearns, in ^^IcCrcary ConntyT con¬ 
densed steam is Used. In all cases^ it k safe to 
drinL School buildings in tin:' larger camps are 
gtHnl; the sehiwd ye:ir k of fair length; iirnl in- 
strucH:ion is much aljove Elie average for e-istcTn 
Kcl^lucfcy^ Tills Li In psirt because tlw teachers 
mn secure satisfactory actnintnodatinns m cfNm- 
pany hoErh; and clubhouses, so that it Isj i^ossiblu 
to altnu-Ct cnmpt^tcnt instructors. 

It will have bfen noted that there are marked 
COTitrastS in living conditions in coahmiikmg 
camps. Tliey Lire ut tlKdr worst where iiontrrE>L]s 
small mines crowd one antithcr^ so that sanitary^ 
conditions become iiTisilLsIacitiry; they are at 
their ficst in the larger, more clKciently opcTated 
camps^ where effective exlracEMai of ei:^al is tlire 
coiiinmo prac4sce+ To improve conditions in the 
smnller camps %v"ill Iw dilRt,tdt HiUtl ]H?rbaps im- 
povHible lH;eause of the chrE>[uc floEincinI ein^ 
iiarrassmcTit of all the Sioall com panics, and lack 
nf cooperation Ijy I he wnrk^TS. In all, ho^vrwr^ 
defact:rrieikt bv mining, accumulation of mine 
w'aslcsK and ppHution tif surface waters is inevil- 
able, Thi^rcrfftre, over any extended pt'riot] of 
lirnep all ciiLd-miniiig etirnmitnilies heexHne at least 
rclal iv'ely lujattraetive in Lip[K‘!imiiiee^ 

i/j/jhriig, dll frtoi-niruing Crnuoimii/y af the 
Mesabi Inm iTungc, 'llie world s most 

inipnrtLiiitocctirrciicesof imn tires an- ihosi' ol tiu? 
Like SnptTifjr regioup among which Ehe deposits 
ol the Mesabi range in northeni Mintie^itik ore 
ihe most extensive ^ vahiahlep and prwinctiv'e. 
Ilihhing, a mining comm mil Ey in ^ve?ileni St. 
Louis cfinnty. is locLkti,^! jo the lusirt of this raiigCp 
w hk'h fextends fnr mure than UH) miles in a gen- 
eml east-wesE tlirectiiiri across Cass uuti St. Ijiuis 
ctHuuies. Its story is that of a hole in the ground; 
ihi Ilnll-Rust iniTie and the asstK’iaEed w'orkings, 
lor Jtoiu this yawning cut lui!^ t'omc the wealth 
winch nuide 1 libbing and affords Il5 [ircsenl siip- 


part. But as the mine pH growls In site and I he 
ore Hows steadily down thi^ slope to L!>uluth. the 
future of this eoiiimunily appe.trs far from 
prcunisLng, despite its presi.tnt prcwsp^ity. 

The valuable ore botlles In the ferrnginOKis or 
iresn-bearingp xedimvnliuy fonnatiuns of the 
Mesabi Were formed by weathering and removal 
of silica and other somowhat sohdile rompjimds 
by Icacliing, which produced local residual con’ 
cxnitralions of the less H>liih!e iron oxides: t!>r 
soft and pjrrjns of very high htni cttiiteul 
chafaelcrlstic of the most easily worked deposits. 
Because there Iwis little if any dklurbimfe 
of the strata subsetjuent lu formation of the ore 
lHjdie.s, they am near the surfLiee. This makes 
them pLirtieiilarty vaUinhIe by simplifj^ng tlieir 
mining, in many places possible by open-pit 
o].>erutious where the amotmt of overburden Ls 
smEill. I'his great advantage k supplemented by 
the ^possibility of grnsity fiaiil to Diilulln where 
vorv efft^Tivo handling equipment and cheap 
water transportuHon to tlio smelters a Walt tliem. 
ft is Ellis uiULsiial combiiuition of easily mined, 
high-grade ores, and othtu- fav orable CfuiditiDiis, 
including si>ncmli^ed Kirgo carriers and cheap 
water txansporlaEion Eo market, which Inis led 
to ibe extensive dcvelopmetsE of mining opera- 
tJons wbkdi siipprift the tokens of Ehe Mesabi 
Kange. including Ilibbing. 

Tl Lou!£h the occ'orririjcc of iron ore near Cun- 
flint Lake in nortbeasleni Minniwota vias n- 
ported as early ivn J850; and the dcjiHisits of ihy 
\nrmilion and Xlesabi ranged were knowii l\v 
bSfi43, it k not rcimu-kable that tbese tlepeisils did 
JK^I assume iin[ 30 rtance UTiitl Liter. For esplura- 
iinn, discovery, and development w itc difFtsilt in 
this rough* Lirrein rock-strenvo wIldmiessH wilvJe 
tEie EEiTtured roots of ancient mimnlains fonn the 
surface aiitl mmiy swamps and dense gr^iwtlis of 
timber impose adiliti<jiuil oljslades. \^’ilh com- 
pletioTi of the first rail line to the Xiesidn in 
ore Ijegan to be shipped and, by r:irly in 
it In-gLin to tot>ve from the Elililiing districL 
Thtise oresw'cre s<i r|iffi?rerit from Eiiivthing found 
eorlicT that llu-re w^issnme dmibl as to llunr value 
and at first the sniclEm objected to lliem. Further, 
the quantiEics were so enormoiis it was feared 
placing thiMii on llie iii:irket svould depress prices 
to a point %vhere all profit svnuld disappear. 

Tile first mines were developed by iinlividnats 
with lit lie capital, and the ore InKlieii were cu! 
up into many siuliH hoUlEiigs. The ensuing cut- 
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iJkTOiil competition forced stdt!H?(ivc mining, or 
ttHifynticin of only iho liigliest grade ort^s jiud 
entirmous vvxtslc of tlKj^ic of Iosstt iron content. 
By i9IK). it wiis nppnrcnt that itie only luopii pf 
prosjMity for the (jjYtTalonf nnd ihv eommuNity 
wiis itjclem'Jivfl eon.^lidut|n[u This was accofo- 
plishecl in 19tlL at wLich time tlie UiiHeci States 
Steel Gimpsiny UmV iwer tlse mines through one 
of it,-* iKihsidltkries, Since liiat ditc, there has bt^n 
tin orderly and sVMtimaitic dev^elopnirnt of the 
deposits and mining ha.s liei-n eatrhnl oti eco- 
nonvieally and with a vk-iv to miLTcimnm mTivery 
and utilization of nil eotnmereiiil ore. 

Die ftiTFl pri:>iJuemg niiTie.s were tindt-rgrijuiiil 
Worlcing&K but open-|3jt operations began shortly 
liicrealler for^ by early l^S^S, dcvelopnienl of 


tlie pre.setil HulbRnst-Mahoning properlv, the 
w-nrldjt largest npcn-pit iron iTiiTie+ was startcKl. 
Die first stripping was liy haiitl sbov'els and 
Wagons, hilt tbe^ie were sofjin displaced by sn>all 
sleatn shovels and horse-drav™ dump ears, 
shortly to be repLeud in tbelr tuni by larger 
steam sho^iels and trains hauled by loctimotiYes. 
But even lliLs equipment was soon out of date and 
laiieb larger shuivehL iJOfiie capably of biindling 
b to 9 cubic yards at a time, were instiilh-d By 
Lite in 1917^ iliis improved equipuieul iiuidr 
possible t1 le mining and sliipnlent of HtHI loaded 
ore cars each day during 1 be height of the season. 

Sleadily mnimting wages fur laljor have been 
offset by an ever-iinTea.sing and mrire elfvetive 
miH.-haui’/Hition of minitig operntaais. Shos^L no 
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t"jc. A porthm uf \Ue MiuL% Hie imn mhir in the ^vurM. 

HibhLngp Miamfc>i;jlii. J\je pnfLhiisitl in 1923 iind □ffgkiiilly oiwrjtud hy steam, but iww 

ek-ctrit- 4 illv ptnvi.fi'd, luis a buekel which w ill liaiidic Itt torts oJ Ircin ure. tCoyrtesy o( tlic Hilihiiig Tuarist 
as]d LnlornauliEiai Bliieau- i 


longer move on BsctI tracks^ hut are msHinted nm 
calerpilliiTSr This Ejlves then giri.>iirer llesibility 
in iLw. Fiirtlier* Tiiost of rhem are TmiiV cliHJtrically 
Operated, lof with imn ninsTS^ aiid utbcT w^orkers 
demanding and receiving higher wagL% use id 
>de:iin jhnvxds beeanie ton espcnisive. There hus 
likewise Iheen a steady iiiLTease in the nf I he 
liTiiLs n[ the meeluinical ef^nipinenl. ^[usl uf the 
dippiTS im the new' siiovels^ fur exLimplc, will 
haiKhe 5 enhic yiirds, oi as much eis 1G tniis, of 
iff an ore; traiiis id ore ears nperaliiig iit the mines 
are iiUkde tip of 15 or mure cari wIlli a tntEil 
capacity of at least T^C tiins uf ore. and these 
ittv hanli-d hy loeonntives iveighiiig 127 lotis^ 
Tlw nvmt rceeril devclupment has the in¬ 

stallation of Dieschi^towered tractors. Ihii for this 
extensive use of nachinery in rntning, production 
would Ik‘ smaller :uid steel w'oiild he IngJieT In 
pdce. 'finis the tluiogo in pra^lit'CS hsLs been 
beneficial to the consiimerr 

Hihlnog, thf* iron CEipitnl of ihr wairld, grew' 
up tiTDund the Ilull-lUiil-Shdioiiing nine from 


whieh a total of more tlnm I fMl.OflOHOOO Um^ of 
ore hnve been lidieiu and frirm the eMtire pit, 
neadv fST5,Glin,Otl0 tons* Thiis pit Is 2?i ntlcrs 
long. }i to 1 mile in width, and wmiewhat more 
than 350 feet in masinniiii dt^ptlii. It ctwers 100 
acres and con buns a total of TIJ miles nf railnuid 
imek. On this huge doVE-lopnHnit depends the 
prosperity of Tlilibing, within the cor|>orale limits 
nf ^vhich it is kjc^aletL 

The oiigjtial Iowti of hlihblng w'as n typic^il 
northern Mlnnes^Ttu pioni-^'r settlement, chsirEie- 
terizA'd bv unattractive buildings. iTa?stly of Imme 
CtiTisfrnction. UTien miniiig oix^rations expandc^d 
to the extent tllal the pit summndi.^ the north 
p:irt of the sllliigie nn three sides, the rntniiig 
company piirchirst'd the JO acres tlireatened and 
moved many of tlie buildiii^ 111 miles south to 
the townrite of Alice, a thrinng sulnirb of llib- 
hing. This transfer, slnrted in lOlH, was com¬ 
pleted bv 192L The earlier growth of I fibbing 
was Tjipid. By 190(K the 1S95 p<apiihiiio[i id UJ85 
kid intreased to 24SI- by 1910. to SS3i2, and by 
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1920^ to Sjnti+ tlirri, ^ri^vvtli lias iu>t Ijeeii 

spvc'tuc.-tiliir. ior IIiltu lijve iiu iifiw tlL-veliip- 
riii;' E](5 Lincl iiiCTc-a^iiiig nii^eliaiiiziLtiEm 11 it* o|H-r- 

;itiuD5 has hvhl down vnipInyTiu^nt, vven wlu.*h 
dit^ oiil|uit of ore Lis sOiiret!. Therefore itio 1930 
popiiliitinn vvii5 hut L5,6(^6 h nnd that of 
only 10.38ij. Hereafter, Tie emuNnleruhli* iiicreasct 
may be expected p in it rather a rtecmisr, with 
exhatistioii of I he irotiore. 

DuriTig tiH" pioneer stugi^ of a I s develnpme^nt, 
the pf^pnlatinn nf Hibiiimt. lil^e that nf E>t1ier 
ytnmg mining towns, was prethmiiiiinlly male, 
aocJ iL? |>efeei3tage of its iiihahltunt.s in I he 
middle-age grrmpii wils dispni|^prlir]Tiately high. 
During this same period as ivelh W'heii Wi*: micies 
svore i?^serated hy local owners with sn^all eapiLih 
and their sueoess was nticerloin, the amount of 
taxable^ wealth was small, and thrift, conserva- 
Ikm, and efficient management of public funds, 
tmpo^d by necessity', were the rule. 


Wstfi the success of miiung Lt^^urcrl. the pioneer 
itiige «>f devcinprnenl di.sappearedp iiellleiTicnl 
assumed au appearance of ,^Lif>iniy, und popidii' 
tion Tiu>fp ni;>rnTLi! in ctimpositinup Tlicn 

the mines xvere purchased hy ttu* UnitL'd Stales 
Steel Company, a gfent curporatiou. When this 
i>ceiirred, coiimiunity tlirift di^apprared. Enor¬ 
mous sums were spent for pubhe works anti 
pLiCemaltsm cliaractcrisccd the lidnunistratiou of 
public alfairs;^ ull at the espcTise of the “soulless 
corporation.’^ The rjiiestiOTi it>r mLiny years has 
nfit beim I he necessity^ for nny given public serv'- 
ice Or improvement, Iml the lULixiirLuin tax possi¬ 
ble to impise on the company, for that alone 
[diicid a limitation on expenditures^ The voters 
Lu’e thought nf the ironain;' r^^snuTcc ns some¬ 
thing lij |je dissipated to purchase temporary per¬ 
sonal benefit, Most of them could not and many 
still Ciimmi Ltmceive of any mutual ad^'anlages 
accruing to lioth the ccqxiratinii and thcfiisclvcs 
from a proper diviSfi.iTi of prolits, if im\\ and 
develnpmeul uf the mineral wealth without 
Waste, w itli a vie-w to prolonging the years of 
existence of ndihing. 

This coTiditkm luis persisted har manv years, 
l)ut a belated aw'akeniiig h>re.ifiHes is now licgin^ 
iiing, Ihniigh uTilorlnnaleiy rmt ahviiys ju the 
miiiitig conimimitles ihcmsEdx es. llii re, the vioiv 
sEill 111 I loo TOmmrndy held iliLit I he iron nrt- 
is a purely local re,soijrcc> to Ik> aduilnisteretl 
wiEh as lit lie profit possihlv alloweEl itie mining 
etunpantes; the maximuiu nf individual IjenefiE 
for the residents of ihe locn! ionununities, nut 
I he st.ife; and withnii t iiuy great an iouul of 
tlioiighi given In the fninre. 

This -silllalion C.s distnrbiug. Stnee 1915, 
diipnierit^ of high-gratli* nres exet^eded 

tlivt’civerics and siuLv i92E> SLrct'Uiug LUid Ihi'tic- 
fithtiinn iif ores liavc been ifimmnu. In 1942, 
conwiitratcs C'ucnprisi d 2;lii \k t ct-ul nf idl tiro 
fhipnu-rit^i. This itidicates that the life of die IxH- 
ter ores is limiEi^d, In lact, 5ft per cenl r^f all the 
high-grade ores had ia-m cxhainttMl hv llie 50 
years nf miniug i Kdnre I he onibreak of the ivar. 
Luiiug I lie piixt lew' years, with war needs para- 

... the driiiii nn tlie remaiiuug tonnage has 

Ijtfii impreeedc^Ttly greuE Elmt today not to ex^ 
eittl nue-tlilr^l nf I tie nriginal nek^rv'e remains. 
1C veil before ihu war, Ebe life oF Ehe resource wim 
estimated to be nni to exceed 2(1 In 30 vears: to¬ 
day, it is itiiieh less, vviEti pniljably tint mure than 
m to 13 years of bigfj-lotinage priwJuctioti, This 













Fig. Howard StrLVl, l libbiGg, Miniiewjtfl. At the is n iiiodom li^l-rcmtn bd^el; across lliu 

nnd fn tlie dlsEjiTi'ca“. E}il'' husEllci^i blocks WX* subst 2 lllliill> iillr^iitivi: 1171*^ iiiicl Sloirf WJC well AltKrked. 

(CoLirk'sy Lif tliL* Hilibing Toarist and InromiiiUcm Bureau.) 



Fin. ^4}. Hibbfnj^ Hig.b School and JtiJiior Gnlk-gd. Ttits slinictEin?, sdlh an attachifd garaj^* arwl 
athictjc field, cDVf-TS bjiiu dty hluths; (be miiin. bntldiiig alone^ -116 fi«et itcstiiis ils fnrtil, co^'ers 7 acres- 
With a 6i)-rf>ut \vk\i.\ iliratrically equipped stage, and an aiidiloriutn widcli 1R22 pcrsfin^^ this schiad 
accuitniliKlales 22SX( students and citFers instruclinn iwnging Froni the kindrrgnrten tlifniigFi lltc Jirst twio 
years uf ctilk'ge work. Cumpleteti- eipitpped w ith swimming pHrils, g\'[nnii.Oa, all eUt^ OKine\' can bljy% 
it k The allow cducniiunal plant ibh jwrt of tbu w^orld, (Cuuricay of lliu I libbing Tuuiist and Iiifunnatioii 

fiutVCLIl.] 
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raises the qucstbn as to tlw future of Hilihing 
vvlieu nil the one has Iwen mint’d. Thit is a itoiv 
agricultural regstm; the commereial timi>cr hus 
virtuiilty all liecu cut; the last ot the iron ore is 
lacing mined. ^\^hat will hap|X'il wlxa the mines 
pull out? 

Tl^e only possibility of any considerable ex¬ 
tension of the life of iron miniog in the Mcs;jhi 
Baiige is iitiliziitLon of the enoimous rest^rv-es 

ijf tat‘Qulle+ low-gradp depasits conlLtiiuEig to 

35 per cent iron. The stL^el eouqiLailes are in¬ 
terested in this pckssjbilily, it Is true, hut they 
are likewise iEivc^tigating the ore resources uf 
other aninlries+ particul.irly tlu^su of Liibradar 
and BrayJh where billions of toiks of liigh-grudc 
cures which can be mined clicuply nro avuilable. 
Fm this reason, the fnlurc of iron mlnhig in 
MiniitTJUta, and that of Hihbiug m w^ell, will de- 
pcunl in considerable paxt on tax polides^ 

Some fleccijf DvvrhpmrnL^ fij fhe 
titilufstrieiti in add]Hon to stieh speclaculiir db^ 
velopinents as the great access of inipEirtaiice to 
C'vftain dcpwxsils of iirEinium ores used in tnjitm- 


fact! ire of the atoinio iKimb, tliere b[ive In-rn 
EEthers, espcclLLlly in tlie U.S.S.R., atul piuticn- 
larly to the cust of the Urals, wiiich huvu not 
attracted [he populiir aLtention (hey des€r\e, 
E%'cn though available estimates may n-tjt lie 
entire!}' reliable^ it is luwv virtually assurc^d iJiat 
the LbS.S.B, raiEks second only in the Unittd 
Slates in mineral w eahb. ThDi is ahnost certain I v 
Irnc ax rcgiirds coaL 90 per ctmt of which is in 
Silieria. Tlicren in the Knnetz Firdd alone, aiul thk 
is only osie nf five inipoftant producing areas, 
ihe hiturninuui; rcjicr^es are mi:>re llwn 
(HlKhOf K) Ums, erjEialing thtise of onr .AppLibichian 
Fiidd, and annual prcKliictinn exceeds KLOEKhOOfl 
tons evei^ ikow. Silxria likcuuse has large arniaints 
of iron ore, sonic manganese and copper, much 
Ii'iid and and vaUiable gold occurrences. 
FuriltiT, though much prosjHH'Eing still remains 
to be dnnt% the known mineral resoirrccs are 
sulBcicnt to make their pn^seut and |h]tentLiil 
impact on world affairs of great iinjxirtanoe* 

and ih€ Caminatkyn of Mfnrral 
WraflK In tTuasideratiEin of Hie fiu t that luineral 



Fic Ul. ln,4ii« rp.iipnirnl nf a U.S.S.fl, tml tnme En thp UkraEne. 71,E, wumsi.-c ui 

cf nio.luiiiiT'^d » tjpu iil «{ rcni.t mining np^attniij jn if,L. Soviet Union. (Couclusy ol Swfutj. 




MINING 


4m 


Wilts h h nn irrcpliiccalile nalimi^il luTilugCn 
i2;iijjw thy protf.s^k.'s u-liith op^riitc tQ prmluce 
copnmcrchil concentrations oE mioiTals work 
much ttm slovvly to oEstU the clroins resulting irom 
man's dcnsiiniis on the deposits stored doriiig 
piLst geological time, it is desirable tlial ranservu- 
tive practict-s slsould be fiitiowed In their mining 
and use so tliat tbe dale when 514listittiles must 
serve may lie dcEerred as long as pissthte. Such 
tonst^rv'ativc practices in extraction and iitih/.a- 
titm l^eciimd more necessary each year, for the 
volnmc til v^■bich minerals are lise<I moinrts yearly 
with distoven' of new uses I'or all, ami uSc“S for 
not formerly ctnisidered of value^ acenm- 
paimiig out stciulSly rising stamkirds of livings 

'Hm VLkrioiis rectjmineiKlatioiiS to ac-eomplish 
lliese ends, made at diEercist limes and by fTiany 
individuals, fall Into two groups, as folimvs: (1) 
suggestions for etT)iniinu%d recovery in Eiiiiiing 
ojKTations; nud (2) plans to assure efEcieut tiis- 
tribiitinn and tise of miiicralsH 

By “ecotirimical rceEPverv^'* Is meant mining at 
iinnimum LS|>ensej so that t^jsl td the prcHlnct to 
the crmsnmer may be bi'ld iit the lowest possible 
fignro cfimpatible with essentially complete 
cav^ry of tikinmerciat deposits. Such recover^' 
is udv'Uiitagcoiis in consertaiig tlic resonrve 1 k^- 
eause eliminates the ncce.vsity for selective min¬ 
ing, or use of only tht liigliest grade deposits to 
operate at a profit. At prcsetiL iinich nuning, 
pirticnlarly hi the MniiU-scale operations^ is ex¬ 
tremely expensive and pissiblc only imder 
lavoring cfinditimfcs iif deposit anil marki't- It is 
probable that such operatiousi shoiilil be eliEni- 
nated completcl)'. 

In mining, it is desirable in remove as mneli 
oE the minerul wealth us pissiiile at tlll^ tiiin- of the 
initial evploitatinn of the deposit. tHbenvise* 
Euture recovery of w hat remains will alwiiys be 
di IFbcult :tnd may even be iinpissihle. In a eoal 
tLlim^ for example^ the coal not ret'oeereii during 
the first working oE the depisil prol^^ibly cannot 
lie renuHcd at some subsequent dale, for the 
mine may lil! with water and shatieriiig of the 
si?ajn.s luid crusliing of llie efxd are common when 
u shaft is sibundoned and the strata settle^ Even if 
the old workiiips can bv. reopeued and the re- 
rtiniiider of the coal niined. tlvc costs of n^ieratinn 
are iTitTe.ised greatly. After the coal has lHX?n 
lirought to tlie surface, it is alsti important that it 
lx- handled witin^ul undue \vasle» tliougb this is 
not always done. For csLimplet in substituting 


wet-jiggmg for hand picking EH%atL>a> It was 
cheaptrr and yieldvMJ iempirarily higher re!: urns, 
the Pennsylvania anthracite indiLstry^ has thrown 
a™y 5fK),000 tons of coal niimailly and, as a by¬ 
product plugged tlie lovier 150 miles of the 
SchiiylkitI Hiver with coal dust during ilie picst 
50 years. Tlijs is not only a waste of coal but vletri- 
niental in olhi.T: rt^ri*cts iis will. 

EiBcient distribution and use of minerals ate 
also fmulamental ill emy wis^ utili:zatIou uE uur 
iniucral heritage. Fur exiunple* shipping e'en! ur- 
tUiiiirily involves Eairnlug coLd as Eucl or, if 1101 + 
Lit le-sst use of some otlver source of poiver wliich 
could Iw employed to bc:iler ad vantage ikui for 
moving coal an unnecessary distance to market, 
EEiciency in the use of mirieruls is obviously ceo- 
nomicai of the resource and of assistance in 
prolonging the life of these irrephwable deposits 
to tlie msiximum. 

If we plan wisely and use emr mineral iX'stiurecs 
Jutelligeutly+ there is no reason Itx undue appte- 
la-nsk>n eoriwmiug their fuiisre exlmustlon. 
C)tber\\ise, the ontltKak fur the future is nnl 
prumisiTig, for our presk-nt civili4£iit|oti is flawed on 
[he U!ie of miiiLTals; without them, it w'l^idd be 
nnj^^^ssiblc, for we have no satisfactory substi¬ 
tutes. To entrust devchipment and use uE a nat- 
laral bcrilngc such as minerul wealth entirely 
to nnrcgulati^d individual initiative is probably 
uijwise, in vie%v of the w'dl-kiiown pri>cli%ity ejE 
each iiidi\iduaJ to think in terms ai his own 
immediate sclf-mtcrest* This is not cmifinc^l to 
(hs\sc who exploit the minerals^ hut extends to 
those who exploit the producers as avcII, evl- 
tlvoced by the situaHun which exists in many 
mining cmrimmutics^ In tbe public iiuert^iit, 
tbvrefore^ the regulation of mining and use oE 
minerals should 1w enhiisted to ilxitie wliose in- 
U tests cu^e sufEciently remnvcrl to nuike them 
iipproacb the problem as objectively and realisti- 
cuHv a-S possible. Certainly it Is true tEit minernl 
wealth slrould l>e ntlmhiLstered as a public trust, 
nnt as the private possesjtion either of some 
iiMlividiml or of n gi^en Lnleiested Iricnl 
muhiE v, For this lesson is one w’hich all shcsukl be 
able to read fifom the expiTrience of the post 
To ensufo pros^ierity in |jeacetime and swirity 
in times of national emerguiidcs, thercEore, meas¬ 
ures should \x‘ taken to protect the public in¬ 
terest, 'fbese would not ita-olve na tionalization oE 
mining, hut only regulation of operations as car¬ 
ried un Iw private euftTprisCp 
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1+ Undtr wlmt ^ndiiTons wiD crniimL^rL^iiil ffinceTn- 
(fi4il:iii|:i.^ af Wcakh ixvlir? Kn>rii nvlklt 

tWi-o lypt'S fj.f pjfcrt-iit nuti-’ra^il stru sn(-li dL-£V»[|K 

derived?* ]yy e?t;ikn Lpli?^, 

1 hi wliiit fiinduiiM'nul nri^pcx-is. tb rniiierul di- 
pei^Jts dS(FtT fniin iTfcn^t alfirr Mititrul ft*xoiin'ei? 
iJow Would tWif e!i]i:tuitinn iium? 

3. IFmi' lK)ih l1]c nehifil uiitl rdLiUi'-e Ini- 

pnrtjuict]! oF niSllitlj; vorted With liim^? ^\'7ly? 
Ilim- dWs ciilEun; of a piipuhkiirtii ^>up uf- 
ivt X d le* impcirtuiice luiiiiiit^? iJli-i-Htr-iite Ijj*^ 
cstamples. 

4* How hnn tfir sem'h for mirienils added to niir 

kliowledgu of die eartliV jEurfju-e? Ulo^trjie |iy 

<?^ampk“^. 

5^ Coiiip^Lru tli^e Tielutivo hTi|)arfiiiiiL'e iif luiiiin}^ In 
lllhioEs and Xevutb. '^Vhy t3 le diiTctuiux!? 
DfxTibc! tlie ekcvls of pliy^kiil Limditiuns of 
the und llie fnecitbii of ri:iiiiierii] 

on tJkt vjitiios of dilfemil types of lulueral de- 

7. Hi>W‘ does dMcovm^ of parolenm flirtxl uroiW 
Ilf ddTrienl tvperv? Jliu siuk dF^tnvriT ulw^iys 
Ix'ijefited arL-ait pernJalitrtllly? lllLtNlriite |iy 
nmplciS, 

S. OintTAst tlwr dllTcfeiit iypes of tlaaihminiuir vulu- 
tniiidlli^ In die Cuiiilx-rbnd Pliiteiiii i>f kiu- 
luelcy^ Wliv tk> cnudflkons \SLiy so grvXitly frism 
plji p to pl4JcT? Whjit does tins indiaite ^ tu d^^ 
•dnihlc mining 0[xratinnif? 


9, Mlhit kirtinizLlc eamhlnallnn of (?onddbiM niak« 
thi^ imn-nre depuuts of diu Like Superior dis^ 
triet so imporliLnlP 

10. DtHaTibe mhiing i>p^>mtintu in tho Mesatii liange- 

aod d Hi t}fcilngc5 whif}i llaVo (hxJurTL'd die 

iniues begmi pnoduelion. 

I L D("wrSlH' the riiai uf Jlihhmg, stie “Iniii QtpLlul'^ 
■wf die world. 

\-Zr W'fiat U the jiEEltiidt^ cif die Hikhinpr tfimmunlty 
W] t!i rcfeitrwie ki die rnkies, and In what re^pevts 
IS this unfEii-tnunte? 

WlijiE dt>ea thn futufr hold fnr ftiyiirig with es- 
liiUtstion uf die 3ii|*h-^]icb fsna? lie™,' h'sng be¬ 
fore t1d:i cxliuuslftilk veill oceUJ? 

1-1, VVfnit is tiKOiifle''? Untk-r wliLit c-ondJEluhs will 
fki iisi? he possibk" to pEtilon^ die life nf die 
Ifoti-mining didiiitrj’ In Elic Lake Superbr ry- 
l^on? 

J \\ I mt recent dccdopintmts in the mining indtif- 

iry promise to lisicc marked elFects on world 
affairs? 

16. Ill what WBYM liju'e we irntJ onr tnliieral 
sources nnwisely op to the present? lIlieib'aEo by 
oSiamplcs, 

L. \\ hy Is It espceuil ly di\<iirahlf lo ust? our m ineniJ 
res^JuTLss wJii^ and what sEepa dimdd be Eakt£ii 
to ensure SulIi use? 

Iff. W liy sfioitid fiirmulntiim oF a. poliev of use of 
tiiJnerat resouri.es nnt be leiE tu tndiJyual ilUEia- 
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Chapter Thirty-Six 

FISHING AND SEA HUNTING 


The d of Food atid iythvr 

products. TFhi aiiLmLil liie of the wsittas* both 
Ires! I anti sail, iilfords au ubvious source of food 
and odicir products of %'aliae to man. I'ht^fore 
fishing and sea hnnling hav^e long Ivth economic 
activities of v^ariable importiiiice in all latitudes, 
wherever rivers, lakes, or hmlws of salt water 
have afforded an oppnrtiinity fur such [lursiiits, 
Today^ far example, ifie Fang and many other L^as 
advanced pfiptiLitiDiLS of the lrcipi(^ depend on 
lishing to soppH' SJimc of their food, and the 
Eskimo of the Afttie and olbcr priToitive inhabit 
taitts of die higher latitud-es of both the Nurthem 
and iioutliii'ni hemisplicres tiirii to the sea for part 
or even most of their supjH*n. "lliis was equally 
true for priiiiitive petiples of prehistoric times, 
for whom sve have tio records except stich as have 
Wn ik^ciphered from the midden or piles of 
refuse abrmt in^in s former camps. These actlvi' 
ties of backward populations of the present do not 
nonnidly coiitribulc to cfjmmerce Vmt serve only 
to afford partial or cnmplele support for rela- 
tiwly small imndM-rs; only among gnnips which 
have made eonsiderable advjince do either ILsh- 
ing or sea hiiiiling assume important commercial 
sigoiffcatiec* 

It is, of tTPiirsn, nut nect-sitary \q turn to areas 
of limilvd op|K>rtnnity in lo^^' and high bititudes 
to find ex.impk^ of primilis'v lishiiig pupnliitioTiS^ 
fur nuniy nf the Indian trilies of tlnr Pacific Oiast 
tif North America, from CJfegon north tu Alaska, 
have long been fisheaters, dependent largely on 
sahnnri for fond. Tims Lt'W'is and Clark reported 
native fishing In the Cnltimbia and its tributaries 
in 1S05-06, and use ol Rsh. fresh, cured, and in 
the form of pcmmicitn. or ihnah pulverijledH and 
packed in sacks, as the priucipri focnl of au estf- 
maU>d 5(5,OTK) tdiinook and nlher IndiaTiS in die 
area tliev visited. TiHlaVi farther lo the north. 


samt: such groups have even embarked ou cum- 
mcrciul fishing for snppuft, as at Medakal.ila, 
a model Indian village near Prince Rupert, Can- 
adup ivhrrc a modem c^.innery ptTintts prepara¬ 
tion of the Kilch for m;tf ket^ Some of the villages 
of these lishing popiilatioiis, localefl tm strciuirs 
lip w hich salmon mns occtir, have attracted much 
atteutiim Imeattsc of their remarkable toteiti 
poles: to 5U-loot high, vlalinralety carved 

armorial nioimmciits of their owTiers. One stich 
5t>-lEw^t jwle» removed from its original site, now' 
adonis Pioneer Stjuare m dowTitowT] £kattle, a 
fitting iiionuinent to the impirtaiice of salmon in 
the Pngcl Sound onuiitry. A typical Indian lishing 
village of this type is that of Kitwang^i, on the 
north hank of the Skecna Riverr 150 miles inland 
Irotii the Pacific. Tlicre thn salmon, re^'ened 
pro|jerly US die major source of suppf>rt, is alum- 
fkiiit in this Indian Ciarden of Eden, dial “‘Cnod 
Land of the Old," where the ""sun laughs in jo^*" 
rtt die alnjndauce of nature. 

Lne^jrfun ii>ni Extend of Camnu'^rchl Oc^^un 
Fldiories. The extent of the mvans Cs g^eat, but 
that of their importiuit ffshuig grniinds is much 
more restricted, fur are^is where eomiiiL'Tdal 
catclw'S of v^altiable focxl fish may be secured arc 
limited to a relatively feW' localiticj! with except 
li^Hiady favnrable natural eonditions. Thus, ex^ 
eept lor speciali^d ty^*s of fishing, such as for 
chiral, .shidk pearls^ and s|ionges, important enm- 
merciol fisheries arc lacking fit the tropics, for 
diongh the warm oceans teem with life, iucliuling 
many bright-^cnlortal fish, llw s-uluabln food Bshes 
of ct>iimK-.rce live only in the colder AVaters of 
intermerliate and higlHit Ifititiidcs- Again, com- 
mef eiiil fishing is possible only where fond supply 
ftjr the fish is ahuticlaiit. Hius yjnne^i of contact 
of w itrin and cold cviitentSt which occur in com- 
hinutinn with other favuring conditions only In 
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Fic. Kitivangi. iMt-m pfe liri^hity pftinl«l lirxl ilulKjnitelv ^vHlJ. tin- ‘’rrwti’ ,»f the 

watrt fl>e tradiH.^ .lia, i f,^,„:r diirf. dra^,^ f^n, hi.a,n*K- ai4c..rrk-d Ip thr4lni"tnt!r 

d..!? salnan. he irnd >,p‘ar«l iHva.ni- « with ll.e ]ml>il« „f (he* tlwh .ttcr hi* irtum to^Ki - 

Wfciiaa. he was able Id caleli Uieni al with {Cmjrtwy of ,be Canadian Natiwwl RuiIwuvjO 
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the Northerti llemisplusr^.^ locaUfie^ where 
t'ommert^iiil w'ith n calch af cTT-nsiflerahk 

Vi line for biiman ln4\ve develnpeEt hi iitldi' 
Xiau, the imptirtmit hutd lii$h ure ctinfinecl lu shiil- 
Unv co;M£lLil ^vLiters or tij piirUnii?; of the 

■~K:eiLTi where shhiHtJvvs fit b:iiiks oeeur. There fnre 
the n.shlrig gronncls ol the vnirUl iire In soeh 
Ine^litiesK wherever iXvi:*ti teitiperJitiires lire like- 
wise fnvoraljle. Tills mostly in mitlElfe lahlndei 
or nil the murgiiiJi nf the pilar 5 ;eas. These are the 
greul Ffshiiig groiiiict ol the North AtLiiitic am:! 

I he N Of til Pacifiu,^ where prachcvilly alt tlie food 
B*»h which enter into work! trade arc taken. 

The value of the c-atch of llic fehi-ries of the 
world is STOall hi' eianparis^iii with the retufiui 
from many of mariN ectJiuirnic activities on the 
land, the average animal total tsf nljont STOU,- 
being less tluni tliat ol sisitigk important 
crop such as corn or cotton. Further, though tlw 
industry is Avidespn?ad. hotti its attidal and reb' 
tive impirhmec :tre liniittMLl, except iri a few 
localities. Ttiese in geticral tend to b- those parts 
of the wwld where the Uniil iilfers ftn liule nppir- 
tunity I hat, tlmuElh fishing involves a life of hard- 
ship and danger^ with iint^itaiTi aii^l often 
LI iisiit is factory retnnis, it pri se nts tixe most eEeo 
hvv means of obtaiiiing a li%'elihE>i»d avililahle* 
Nevertlieloss, the great fishing grounds are iin- 
porlant, for tlu?y not oidy starve to support coiv 
sidcrabk pipnlatiiHJS hut llicy also liirnish 
vahiablo frail] iiig sehiKjls for maiincrs, which b 
E>f Ixiiiefit to the w^orkt as a whole. 

The wor!d*s important Bsheries arc of lltfcc 
genera! types^ {I ) inshore^ (2) plagic^ and (S) 
ilemersid. The inshore fisheries, wilh which may 
Ikj fnr]iidc<l tliose of the lower stretehes of the 
liirgcT livers, opTiite in shidlmv coastal and Iresh 
wallers with small biats. Inehnled in their catchy 
in iidditinn In Bsh pnap-r^ are various cnistact^ans 
such as crabs and lobsters, and ^ln'UBsh sttclj as 
ey>tiTR. Pelngtc Bating is prosecuted far from land 
and larger IxKits are employed, hut \\m catch is 
confine^l to Bsh which live near the surfLico. with 
lierrmg and macken.!l makii^g up most of the 
lumL l>i^fncrs;il fisheries, rtmfined to shaHmv 
W'jilers over fianks and shojibi, depend upon such 
fish as cod, hnlibul, haddock, hake, sole, and o[her 
bottom fewicrs, 'rherefore I he equipment used is 
flifferent in character fVnm lh;il empk^yed to 
Catch Ikh which li^ e closer to the surface. 

ttf the Tropfes. Fish form mi iinpor- 
item nf the diet in many Irnpfcal coui^trics. 


.Among H>me native populations, the deinaoil is 
met by local Ibifierii^Sr \mi where ngriculttirc is the 
dominant econonuc activity. ii]ipsirt may be 
iiccessiir)'. In places, however^ ns in Java, there 
is likewise ctinsiderabic fish culturi- in sliiiLlow, 
brackisk scmiartifidal ponds along the coasts in 
Hirtificial ponrk inland^ and ^is a second crop on 
the llocKfecl paddies. The same is akso true in parts 
ui South Chiiti. 

In Lkdditlnu to catches of fixKl Bsh, relutis^ely 
imiinjiortaiit in the lower 1atitudL.-s except as they 
supplement I he food supply of less advanceil 
native pjpuladons of these viuirmer parts of t!ic 
l arrh^ the s*%is of the tojpits suppirt impirtLiTit 
t'oral, shell, and jicarl Bsb-rics, and, in liiiiited 
iirvas, spakging. tiff Floricb. for evampk', 
sponges grmv on the l>ottom where tb- water is 
shidlmv over reefs. I hcse marine products are 
harvested by both diving and lut^iking, in waters 
which range up to depEhs of as mncli as 6tl feel, 
tlii>i]gh most of the operations an,‘ carried on in 
wairrs from 0 U* 15 fer'l deep. Uliere the water 
is shal]i>v%% the spi>i3ges are gathered hirgidy by 
luHikiiig; wlierc deeper, generally hy diving, llie 
Key West fisheries use the s|)unge hook exclu- 
sively, Afli't the sponges have Iwen c^jllected, 
[\wy are cleaned by [nact:-r[ition and AViishiiig, 
wliitl] removes die organic maltTiid. for tl>c 
spnigc of comiuiTce is merely the "skeleton^ in 
wlik’fl die animal lis^es. Fishing for pearls, an¬ 
other indiLstry of tropical seas, is a very^ ancient 
ndiviEy. priwexmtcd as early as the times of the 
Ptolemies in the Red Sea. though now unim^xir- 
latit l^lerc^. In ancietit times, pearls wnere likewise 
ohtahicd from Imth the Persian Gulf suad the 
seas Imrdiriiig Indja, where fisherit^ still exist. 
I n I he Persian Gulf, these ore tiklay must imptn^- 
Eaiit near the island lif Batirein; In Inilia, olF GeS'- 
km, with a secuiifliiry center near Karachi. In 
die important Ceylon fisheries, opitniUod nmler 
governmental Snp^ rvisiun, tlie pi.^arlsare obtained 
hy diners wIhi work a few weeks each springs 
Tearl fisheries are likewise of some importance 
in many i.valers oil soiithcastom Asia. In tlie Suhi 
ArLhi|H'lngo, and olf many of the South Sea 
isluTids. hVarls are alsii obtained Irom Au^traliiin 
waters^ on fioth the east and west coasts. There 
arc likewise fisheries in the Western Hrinisptarc, 
in the Gulf of Ciitifortiiin mid in limited arcus 
to ils south. Except eiE eastern AustraliLL, dic|hrarl 
oysters iirc Imrs'cstcd by divers;^ there they are 
ohlaiturl by dredging. 
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Fee. 344 . iinpnrtaiU B.^liiug griiiitkd.s: uf I hr world. 


W^RLD 
FtSHERlCS 


Sea Iluntm^ hi Point Sf'rij. 1‘he importunt 
**ciitfir in the stii^ uf ptFW nfesis is Tint of (kh hnl 
Jurgely nl nuiiunuh vi hich live in the w;tter ^iiid 
feed nil life, some on ^o^Hls ulniiist micTUienpic 
ill sty.e, iil}icTs on liirgL-f hying org-anisiiis* The 
aoimals taken fncliEde whules* fur seah, Julit SL^als, 
SI ml wsilriiN. Tlieretore the aetivjty l& sea hunting 
fiither thiin fishing, 

Bel ore |i«-troleuin came into csiEnmOTi use* or 
ln.4f>re till* sisiys ot the kerosene lamp and the even 
tnt>re impirtant EiLterniil a»riihii.stit]ii engine, 
wlsiile ml was employ cnJ lor many purposes^ bi- 
eluding illuminsitinn arid lid^rjeutioTn During |lij^ 
period, whieh liEstei! until hi[v in the iiitieteenth 
eeiitury, wLiliiig was an important industry in 
rile Arttie, Kveii loviard its thmigl] whale 

nil wjis ill less deiniiiid, the tisAis h^r wtialolMine 
or hsiliM’n^ today largely replaT-tnl hy siihsh'tutefg 
nr nni in for the curlier purptist^s. still pvr- 
siseosl, anth Stalling us it tlid a[ cerEalit limes its 
high as S 1(1,1 M Mi a tnn^ trips oi I he whalers were 
often Very lucialive, Oecasinnallvt Ion, a luckv 
find of amlx^rgrfs, used in the niiiimlactiire nl 
prrfnme, eilher afloat or in u diseased whale, 
nunle a single voyage no pUFfitalile iui to assure 
Wealth to I he forE nnatc vessel owner and a eom- 
IHlentM* tu ihe eTcsv. Today+ tile whaling iudnstn,^ 
is iinimportuiil in the Aretle, parllv littratise 
w hales liavc Ijeconie vsiiiiath- extiiiel in its waters. 
How ever. i[ still ficnifislres in ^ht^ Aniarctie. There, 
tuc of ktrger vessels, plus neW' methwk of tilling 


mid handling of die biuhher and mt^Jd in Boating 
laelories, a continuing thougli limited detiiLind 
fiFr the prodiiets, and tliy fact that ft few whaleft 
still remain, have cunsed the iiiduslry to sun-ive. 
Even in the Ant.aictic, Imw'ever, the bidustry 
Ix’ttJiTii.'S less pruBinble each yciiTt aral, since 
I he [HMk product ion of 1937-^8, tlx^rE? has Kfeti a 
siim\y decline in tk* vultic of the calcli. Unless 
reguLiled sEioti, the whuiEng industry' of the 
Antarcttc ivlfl go die W ay nf I hat of the Arctic 
HIM I die inihjslry^ w ill dwiiidie tn iiLS-ignfficaiit prs^ 
[)c>rta>ns or even disiipjjcnr e<aiipletely^ 

One of the more iTitere.'tling of tliy st>u-himliiig 
aclivitkr^ of da- higher latitudes Ls die skFaling 
iEHlnsiry, purtff ntiLrlv tlie filing o\ fnr seids, 
OthiT LiuSpects oE less iinpfirtLint.y :ire the hutiling 
ipf w-airns, vjihiahlc for ivory and hitU^; and nf 
the hair seal, a sonrci' uE oil ami skins, By cniitrasE. 
tlie iiir 5 c^ul is x'iilnahle ior its pn-lt, iist?d In die 
rnaniLfactureiif fur garments aiiiI Erim. 

IJnntiiig u\ fnr ?ii.»als is ci-nEercd in Ehc PrihilnE 
IshiEids in the Bering St-a, olF Bhe enlist of Alaska. 
I'«irlier, dtey wt?re tukcM everywhere in fwith da- 
Art-tic and Antarclio, and at ndl ^ieicwins, As a 
r^TinJt, rficy arc now virtiiLilly evEinet jumdi pf the 
e(|ULitor and Fesv aic Unnsvii iti (k Antic, ewe<-pt 
lor the herd of tlie Pribilnf Islands, This wils 
likcwi^ic threjitejicd with extincEinii hy n^ckk-.s-s 
and indistriminEite killing of both males ftnil 
fepnalcs, hut [xbgic sealing is iipw' pnihihited 
by iritemational agreement, orily males are taken. 
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III 111 killing supL-msird. In this btfiL now nwn- 
iHTini^ in I'stTss wf .iiiiniiih, tlie ratio 

n\ tn-ilcs lo 1110, V^■hich t-xiu.-riciice 

ftL-JiKiiistrated ns ilesiruble. Tlie present regiilnted 
killiiLg of surpliis truJes, wliich imw yields about 
tKXtJiJO [lelts eaeli year, 1ms made pOssibU* ;i 
gradual biiililiiig itp of the of the herd, n 
stencly and incrimsing supply of pelts, and per- 
petnatinn of industry on a stulile basis. This 
illnstrates the ncUmiTtages uhicli LLccrne froxo sin 
intrllig^ut ecssiservation polky, applied to the 
fur seal; one of similar diLiraeter fnr latliiT forms 
nt st^a life ^%'liEtli yieSiLs proiluets of value to man 
Tivniikl be ecpsally ad^'antageous. 

TfiC WorhPs Gteni Fixhmg QTt}miit}t. Tl^e great 
fisbiiig gn>Linds of flie world where the tmtih is 
cd fish, all in higher middle Inttindes. iure four in 
uumlHT: (1) the seas Iw^dering rinrthw'estem 
Europe and IceUtruh ( 2 ) oS die nuiihrfu isLuuh 
of japan and in adjaeeTit AsiLitic whalers ;(3) the 
sfiii1l[>W'!t Etr bLinks ofF Nmvrotmdiaud, Xlaritinn? 
Canada, and New England; and (4) the Pacific 
coast Iwirdcr of Nurrh America, froin San PraiE- 
tijfico to Alaska inclusive. 

The Hsh<rtks oi St>rthtve,Ki(rrn Etj/o^je ami 
/ce/wiid^ The Bshiiig industry of northwestern 


Europe is earned on in shallow svLiters over tlie 
<.Natitiinmtai shelf and itu.' l>aukj> and slhniU of the 
adjacent skis. Of these shallow's^ the most im- 
purtant is tlie 1 Nigger Bank, an ovul-shapi-d, snli- 
merged pLiteau in tlie xVorth Sea with an area of 
sc|uare milts, eovra'cd liy less than I2<J feel 
of svater. 

Fishing is of three typesi inshore, pelagic, imd 
demersa!. with shellBiih an iinpsjrtant part oi 
the yield of the inshore r>peralii3ns. In the pelagic 
fhhenes, herring luiilce up most of the catch. Tlic 
TirtKit tinportant of the denier^ml fisheries are those 
of the North Sea smd ofi- jetdaiid, with c'E^d, Imd- 
dock, sole^ plaice, half hut, hake, and other Ixit^ 
\i\m feedi-^rs dicing taktin, each frumi a di'fiidle 
location. The fishing Imats, formerly propelled 
by siiih arc today mostly power E.lf3ven and SEime 
ninge up to or even 170 feet in length. In 
du* di^mcrsal RshtTies, Imth trawls, wide^ 
mouthed, tapering lugs of nettlug, piillccl along 
the Ih'cI of dir si.*a: and seines, which differ from 
travels ehielly in that the net rather tikafi the 
vcsjftd moves, arc uxed. Tltese fisheries extend 
from the Strait of Gibraltar to iiorthE-ni N'onvay 
Jitud Iceland. W'lH^re fishing Is an old industry' 
and fish the principaL esporl. Tlu> fishermen in- 



Fit;. ^I'lS. A small fulling village an tlie west coast of IJorullU, Japin. Herr, ditrr is no agnu alt are and, 
vk'rdgE>d in W'hvem Ehr ^-a and ciilfsr, the IvuUNetj nf the fisflenni'n occupy ql| the Hat land, e:W‘ept fur a ^lall 
uiea iisid fur diyiug nets. 
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elutlr St'iiiKliTiiiviLinii, BtilLsh, Frt'ntti, Cprinniis, 

Dutch. Liiid ItjplnTiiltTs, III nil, tht-y tutmfcjcr ap- 

proxhl^^tcly iuml llii^ir umiiidil ciilcli ^ 

ulscjiit p^iund!;^ 

Eiiru|k' heading the vvttrld in nt fish. How- 

eviT^ tlie industry h iiul eqoully impirtuiiC v\X^'- 
iivhtTir fur, in nortli'ivesfi„Tii Eiiroptr as else^^'hore^ 
fishing is rohilively nmro unportniit whiHrc up- 
^Hiiiiiiiity is Icitst on the lund. Therefore fUhiii^ 
Jolt'S Uith iietiudly Lind relntively more ieri- 
portant in the pc Hirer areas iLiii ufiere I lie land 
alloriis varied giiiiiltil einph^yment. 

Fisheries of Etixirrn Aww. Fisliing an impor- 
tanl oeeii^>atinn in this den^aidy ptipiilated pari 
of the World, wlierever npportunily presents, for 
the land alone is unahle tin supply all the food 
needed liy the eounnous populatiun, approxi¬ 
mately 25 per cent of the wurld ^ tutal, Aluiij^ tlie 
JiiLmd Sea ol Japan, lor example, except as in- 
lemipted by lieadlands, hshiiig villages fomi an 
iilmo^t unlirokt^n line ol settlement. 'Ilie same is 
ahiuxvt equully true for namy strelehesot the west 
OJasI of EloEishn. In soutliOList China as welL 
where but little fiat land h av,iilable for ugrieiiU 
t lira I use and poprdation averages 2080 persons 
per squ:ue mile of cultivated limd, fishing a 
corEiinon ptirsuh, either as a part-time occupatinii 
or a fnll-lime activity. The fisheries uf eastern 
Asia, hnwevi-r, assume their tnaximiirLi itnpnr- 
tanci.' in llokhaidoand Karufntn. Thiij is Iwcause 
the etmditions titere are wry hivurable h>r im¬ 
portant food Rvh, I he shisrL-jy of these ishiTids 
l«?ing washerl bv Imth the uairm water of the 
Kiiro^hio or the jaji.in tit ream and the exdd water 
nt the OwLkshin or Okhotsk CnrreiLl, 

/■’ixfirr/<AY fj/ foiHtu. Japan ranks first amaiig 
the nations of the world in the iniportuTirx^ of her 
hshtries. Tliis 15 in txjnsiderahle part In.eause 
uf natural c'ondilions: ^y24,tl<l(l sriiiiiie miles of 
fishing groimds, six limes the area of Jap.ni, apid 
Iwjth wartn and ccihl euireTits. Further, Japan is 
very attunualech fn lew plLiei^ii is the main island, 
Honshu, U5 much as 150 miles in w id tie, iu its 
n.uToviest part, only TT milt^s. In all, the four 
main islands ahme have 9:390 tniles nf seatoavl: 

1 mite tor each 16 scpnxrt;' inileji f>f area. Jincluding 
the smaller islands, this InereaM^ to I mile of 
CDie^^ lor each 9 sijtiure miles of area. Living as 
they do in .such intimate csintact with the sea* It is 
nnl reniLirkahle that the Jiipanese liave turned 
to flvhiiig to secure part of their fu<Ml supply. 
Furl her. opportunity is limited on the crowded 


laiifi and religious Iwliefs u5 well a.s econornic 
nec-essity r^ivn prevent eating mcatr Tlicretore 
fish and fish products form kni|-HJi-taMl iti^ms of 
the iiatinnal diet as well as huding other uses, 
inch] ding h«Kl for animals and lertilij^iT for the 
niiliirally pntir iwiils which arc cultivated so coti- 
Eiuuously and LiLtcnsivelv- 

Tlie fislLt-ries ol the wstrmer waters off the coast 
of Japan sup|dy iMmito. lima, H^l^^liTle.s. crusta- 
tciiiks. oystiTs^ and other shellfbiiln tliuse of thi- 
coJder vv,iters, licmng* .vultncm, cocL sea trout, iind 
other v.du,ible species of fislu Tlit* uctivity is of 
Imih the fiuhsi.stcfjce and cornmerciaj types, with 
tuinniiifeial fisheries more highly developed ui 
the Titirlln III all. nearly L.5cfu.U00 persiins are 
employed, either part or full Ijine, by riviT, in¬ 
shore. and o|Mn-oct?Lin fishiug and the maiuifae- 
tuTc of finh products, with nearly two-thirds at 
timt number hy the fislieries proper. A total of 
:36U,UUU |vnat.s is iiscil, mtistly small and without 
euginca, though the use ijf motors us ivell as the 
size of the fishing Ixiats is iiicreusitig rapidly. 
The liirger fniats noriiuilly opiTatc not oiitv in 
Japanese- water:i Imt alsci iti those nf .SiUTia, hv 
agrt^^ment with the U.S.S.R., and they have even 
attempted to invade the etiastal waters of Alaska, 
After the Jvifiit \S^ijrld War, there svnis a comtider^ 
lihk* development of fhailiiig tTub caiiucncs, the 
priKluct l>ciiig iijarkete'd in the L nited States, 
Australia, and Europe- One reastjn for the rapiii 
intTCstse in the iuiportaiictj! of Japanese fis'lieries. 
a.side from favoring laaturul coii-ditioiut, hsis liet^n 
iJa ir encourageriru i]t by tlie Japanese govem- 
mefit, extending even to sidjsidy of vesseis cn- 
gag^nl in tr',iTi.spjrtation of dt\'p-sea crditch£!^s. 
Further^ as a means nf ei]Of>nragiiig seasonal 
mavemeiiE tfj the fwherics nf the north, the giiv- 
ernmcnl-owiu^ rail lint's grant , 5 pt'cial round-trip 
rates to fishenncti tluriiig the summer nuHiths. 
These are all ,stLLternyiils of conditions prior to fhi.' 
wur- w hat vlfccl it will have nn hitim^ operations 
is not clear al present^ tliuugh It is prokdjk tlwl 
the thaugc. If any, will uni Iji- great* 

Fis/ji'ric,j of Chino. Ihe sca has never plavt^^l 
the imi>ortant role in (he eOtiooinie lile of CTiina 
that it hiVi in Japan. This is because the rclativelv 
short antKf mily coast line of China is itruHilh. 
with few and mostly |>oi>r harli^irs. This is par^ 
tiadarly inie in North China, Again. most of the 
popiiLii inn lives br fu im the oc^>an. In son I ht ast ¬ 
ern China, where fOiiditions are more lav ora hie, 
fuihing bei;^jmes of greater irnpirtunce, for there 
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flCr ^^ 4 * 0 . V'l™ of [he fliiTiyd ""fistipniitn's wlijrfi"* Esfiiij- flwu^b t]ie fin^writ.'?) ef ihc 

Muillu'rn purl sif llie Pbitrlfir jti! fuf leSii iitipii'rlit nre tJnsri m thi.’ pu.st, rriiLny siiiiiill fisSiiifiip vi.'^sc'h >SpI 1 iiptTAtc 
in tJiL- Siin Fraiicista area.^ »lipplyin^ tll^irketbi wUlli frusifi liwlii. Flie hStllU* tnse in the l.tsfc .Vn^eh^fli 

r^^gioji bul, beiiij; tiulher &aijtli^ Uie eiiUli is ol fish of llse wnrnier waters^ (Cotirtosiy tif the lU’rihviknd ^n^- 
pijc AsstKhiitnn.) 


iJie liiiid offers cipporUinity nnd more mimvr^ 
ous harlMirs and Hniln r Un biiildiikg fi-slihig linsits 
are liviklLfilt-. Fuih, lunvever. are ihnM? of the 
ivarmer u'utcr?i, and the taloit is much less im- 
pnrLint than in iinrlliem Japan, The Chiiie?^: nul 
only engage in stsk fishiiig hnt [hey utilize as well 
tlie opport 111 lily allorUed by Tminei'ctus walerways 
atnl facials, ibn# vnpplt-iEieiiling to a ctmsidurable 
extent tlit* supply of bxid secured irE>rn cwlti^nted 
Eif IdSt 

.V[ir/^j vtr^Ejijfje Fshirks i>f Jie tjiiifed States 
mrd CfJtttifkL Tlis^ fishing gmnrids off nnrlheasterii 
North America, svhieh hiflndc ihr coastal svaters 
Ilf ihe Ni>rtb Adiinlle -scaliOLird and the shallows 
nr banks of NcwfonrHLEland. have' lieen of great 
impckrfanee \ivr la^vcral hundred ytNirSn Thi* New- 
funFidhind fi^hertes, for esarnplc, were hnoASTi to 
die Hfseayans luid Normans as early as l^EM. 
,n>rh l»i'Fore IdHtJ tlwv verre visilcrl annindly by 
as many as ^'\ fishing lH>alsF Kiigli^h. French, 


Spanish^ and Fortiiguc$itT hi the order of their 
imiiiilHTS- They were c?ons]dcrecl so valuable that, 
when the French relinijuLshed Cai^ada and most 
of their landliuklings in ibc New World to the 
EEiglisln (liey re.Sitrved rights on tlw Fshirig 
gronnek and kept |3i3ssessicm of Great and Little 
Xlir|iielon and Si, Pierre, three small islands south 
oE Newfoundland, Simihirly, die Unilul States 
retaifictl fislisng righls oti the Bariks afti^r the 
Rcvolntion, for at that time die fisheries of New 
England were of great relative ira|iortarice. 
These fishing grounds owe their impirlante to 
a ctin^hfnatiun of fattiring crouditk>us> for there 
ihc cold waterxof ihe Labrador CTurrecit nu’ct thi; 
warm waters of the Cidf Sttx-am over extensive 
s.halliiw,N, Of tlu-SL- batiks^ tlic largest and itnwl 
important is die Grand Hank, ^oiilhcast of New- 
fiPiindland. where ST^OCK) s<]iinre miles of the 
oocanN lailtnm lie leits than Sfifl feel ladow its 
surfacf . Ill additiain tIaTe are otla-rs of smaller 
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AiiAO, fricludliii,' Green Bunk, Sr. Pk-rre Bunk, and 
yevenil in ibe CulE ni Liiwrence aiul to the 
N:OT]tLwe4jt of NewfonncHuntt, \v\lh a combinefl 
arL'Li of sovei'iii tikOLiMLnil s<nubre iniles^ so that 
she hshirig grounds Lire e^lensivei 

From llirse ,'shullinv waters Lire taken ci v'arletv 

■> 

of ftMKl fishes; herriikg atid from ncrtr (he 

surface; cod^ hjilfhnt, hake, asid others at greuUM^ 
deplhs. Alnngshorts the wak-rs supply shellfish 
and lobsters. Fishing is by huTid liites, tmwl lines, 
steiim tr.iwling. nets, and traps, 'lliew fisherfes 
Lire tike prineipal tiasis fcjr support of the |>o|>til.i‘ 
tioiis of Newfoundland and |i«iirls of the .MLiritiiiic 
P^ovii^ces of CuiiLkdLL, uticl thee also supply a 
source of in>iLJ<une iirid support to tonsHliTuhle 
TJumbers in .New EugkLnd. here they afford etn- 
ployinent to approximately 16 per eent of all 
i^>[niner\'i4il Bshenneiii. and a catch v'lilued at 
aiwut 31) per cent of the total lor the I'in ted 
States in an average year. It should In? reuli/a!tl, 
however, tlnit thfuigh of ^aane acliind iTnjxkrtance 
in New Englaiuh Bshing is today li relatively 
minor ec'oikinnje Lketi^ity tlieri:, for it is over- 
shEidow'eil by others, partieolarly mLiniifaetkiring, 
h'jshing is like^vise tf( wsme ini|iartance hittlier 
to the siinih a tong thi' Atiuntfc st^alniard and in 
(he Cuir of Mexico, hot ihere the fish of the 
i tHiliT uulersnE tlie north are rtrplacird by inollot, 
shad, striped Iklss, bliielLdi, nkenhadefu and 
r>thLTS. many not of atiy great vLifue for loud* 

Vmific Cwni i’ishing h:is Vietui an 

impirtant indoslry'on the PiLCilie C^oList for nearly 
I (lb Vicars, [f?r itx iK-ghming:^ are (ied up with fhe 
esuly bistury of Clregon, ^Vasiiingtnn, and British 
Okhimbiu. -whiise? settlement w bast'tl, nnl only 
on tlie fnr frailir, but on Bshk^ries na well. Thus 
u few eases of piekled sidnion from the Pacific 
Coast were sold in fki^tnn as eiLriy as lS30j by 
]fid2, the Tludsi^ik Bllv CuEnpuiiv was inatket- 
ing fish in liawaii,^ Cfiile, and Great Britain, By 
|H4b. c^iinTOereiul lishtiig %vas fiiinly establisheil 
in fioth L'nited ^itates and Camudian w'uters. 
ThfujgiL otlier fish, inclodirjg eoch halibut, 
dmintler, iTiaekt.‘Tfl, Lind trout are taken, sidnuin 
are so mneh nuiri^ iinpfJrlLirit that the fishing in- 
dt]dries of the West Osust are commonly 
thought of iis salmon fishiTii^ nnlv. In ulh these 
give employmeiU tn ijearly 20 pi-r cent of all tlie 
fiilienrten and account for ulmost ^5 ctnit of 
the total value of the catch for the United States 
in normal times. 

Sahnen are parficnlurly ensy In tLiki- fnr. though 


they speni;i most of tlieir Ui-es in the Doeuii, they 
spawn. Or depijsit thi4r eggs> in rivers. When 
these hatch, rlie Iry nr young s;i1mon remain fii 
Inr.sh w utcT Ec]r a ahon itine, thereafter migrating 
to tlie cjecLin^ '.vhere (hey li%e for front 2 to 6 or 7 
)e;us, 'riven they return, gerierally to the Same 
river where tairn. to spawn and die. In all, there 
arc five species of Nulrnon: the chiivook or king, 
the snekeye, the humpback, the silver, and the 
dug ttf chiiEii. Of fhcK‘, the chiuook is the most 
SMloahle, the sockeye and hi;mpl>ack iirk|iortaTit. 
and tlu' chum the least de,tirahlc. These five 
spicies rafcjgc frnrn c?cnlral CLilifomia, tp Alaska 
jiiL'liisive, hnt tlie rt'luHve itnpurtaivce of each 
varies in ddfi-rent loc^alitlcs. 

Sain I on are Liken at tlie time of runs up the 
rivers, wlitcli otxur Inmi January to early Qc- 
loljer. luvlli the tinvE' and niimhrr of niiLs vut^nng 
with the river. Drift Lini:! gill iietST hand aikd 
purse seiuciL, lloataugand stLitumary'traps, trolling, 
and fish ivheelij are used in fishing during the 
nins, thungh tlic last mt?lhEK[ is now iltegLkL 
Saltiinn ore also t-.iugEit on fines at Dthcr times. 
If all the oj^i-endliig fish are caught. I lint niii is 
destroyed, for no fish arc horn to return later 
Eo spawn ami dit"_ tnrther, if the spai^nviiig 
grnundi: are not a-acficd. even ihnngh no fish ure 
cuught, the rcMilt will t>e (he same. In UilS, for 
cxumplt. dosiikg nf the Fr.iser River by a slide 
prevenled ati cstEmalE-fl jicr cent of die fish 
freun rfLieliiiig tise spawtiing gronnds, thus de- 
Proving mie of rhe greatest of Frawr River nins- 

Sjilnujii Jisliiug liLkd Ihix'Ouic irn[VL>rtant on the 
1 iicific coast by the EniiUlU? of the iiinete<'iith Ci?fi- 
(ury- hi the fk^sttle urea, as early m la5<). By 
JR^2, the SaetLUia?ntn \{hi 3 r pack was 3tK).tKKJ 
cases, though lunv there is iioitc fmm tluif region, 
fnr tiir iuElusliy ha?i shiltetl north, particiilarlv 
to AluskaEs wiiiets. with (he di$;tppcar^moe of 
prnfiialile fLshiiig in many nri.^is farEher to the 
sniitli. By U)2B, (luxe a mjirked decteasu 
tn the catch evcn'whcre, eveta in Alaska. 

This de-irrcLise was in pLirt an itarvitLible con¬ 
sequence of overfishing; in p,irt R w^us c,inscd U 
ps! hit ion of streams, tlu? Ijrtxxfiiag place of [Ik'e 
SLilmun. To some extent, aka, St' rLsnlted Riim 
0^1 cring uf river WiiliTs hy their use for Irrigation 
anil ctiviTsion (if fisli jnio j^ia(Jt.i|ii:itolv sweunt'd 
HUehes, AKricultun?, gru/ing, urid inmbL'ring 
npi‘Tiitjim.s dsij Ltintrilibited. fnr tlinv fnereasL' soil 
mwHin. -nxjiiring of stri'inn Ix'ds at liiiu’S of 
frcshL-lK, and diTJiidntifjn of I he slrt<um hanks. 




Fk;. Tnpi salnuiTl lw use nf i.1 inirw K'ine, mui JT»'a.v< (‘m ATuf^lta. 

MithHc; Hr^iiUnj* v;i]ifciiin fnmi a tnip, AlaNkLt. 

JJilfldJHr: All Al.isk:i3i fgalmiin eiiniier^' ill sl^ielferod water^. RiiSlt nn ^liles^ are able tti tie lip at the diick 

ti» chsL}iar|^» f] 3 ih aJid easy dLypt«al of eaiisien' wastes h pijvsihlc. (C^iiule!^' of t}ie U, S- Bureau nf Fisheries,) 


505 






















506 


J!0\V MAX OliTAIXS JUS LtVELlHOOD 


The btst the ssan to raise the trinpcryliiri? 

of the filters of the .smaller trihiitarie^ muI du- 
stToy tile lEistecl food of the fish. In addition, 
lumbering operations olten hloll^ (he streams 
i^ith log jains. Man's conslnutiori of dams for 
van'tius purpcjseii Wah likewise prodMcecl unfax'or- 
able loiiults. Some of the smaller dams, it is tnie^ 
are equipped with fish ladders, but some, sueh 
as tlie Coulee Dam, are so hEgli tliLit niiLs tvannot 
pa$^‘, io prevent this loiis, tlie fisli were tTapp;d 
below the ditmi; eggs were rerntned fr^im the 
fenuile fish, fertilized, aEid trimsferred to hateli- 
elies. Later^ the fry* ^vere reU"a,'fL‘tl ui si reams 
wlueli rllscharge into the tlohmibla Ije'Iow the 
iUm. Tnduy, the mature fish are re turn tug to 
these s.!iPne streams In spawm. thus preveiptiiig In 
piiTt at least the loss rcstdting I roan tonshriicrLion 
iii the dam. This Ls hnpr^rtanl, for the fishirig in- 
dii.ilry nl the C.'nlninhia has un estimatctl c-.ipital 
value of S^^sthtHliXOCHJ anrl an estiiriated niinTi:il 
return of .^ISJ.tMJO.iKH). Desjsftc all st^-ps A^'fneh 
may be taken, hmvever, it is pinhahio that the 
diims already hiidt. pins others plirmerh will tend 
to decrease the size of the runs. 

It is highly tlesfralde !o pnateet ihc salmnn. 
whifh is one of the most vahiahle fofKl fish of 
Nhjrth Aiiieftea. With in view, the Alaska 
fisheries xverc pLieed under the csmtrul nf the 
Sei.Tehirv of Cornmeree in 1924. sinee wfiieb 
dak- tilt: Bnrcan of Fislirt'rics has nded fluU luJv 
5(1 pLTcent of lUiy ime nin may lie taken. Fishing 
luis likew ise Iwn regnlat^-d in ifte Fraser HWer 
aeross tht* hiternaeiniial Bmnulary sinci- E9.37. 

11 is to In hnprtl tluit these and other sitnilar 
me^isnreji will ensure satisfaelory ;uicJ stable eon- 
ditions for I fie sahiirm hidustrv. 

At presents tin* inihistry is trnterr'd in Alaska, 
which now' .supplies abot?| half nf the n^lul an- 
inaai pck. though the FuEet S^mnd and Cohmv 
hi,i Ht^'er fisheries are like wise imprsrtarit. Himigb 
the bulk of ilu' Kitch is marketed cunia^l, sah 
I non are idso s<jld fnsh, Iro/j.in pickled or salted, 
inni mild cured. In nil, a[)prF>xiu]atr1y 26,I)tHb00U 
pounds of frc-ifh saliuon. valuod at ShOOO.fMMi^ 
are h.indled in Seattle alone, xvith frciKtri sal mots 
of hut slJglitly le,HS imporhmee. 

Alaska is a |»artknlarly gii<Kl hicatirm frjr cim- 
iieries since there is au ahiindant sM|jp|y of pure, 
fresh water and many inife lantliugs fnr fishing 
IkihIs nlnjig t he Thghly iu den ted c^msl. Nhalcrn 
canneries, most ol wliieh are bnilt im piles at 
tidew'aler^ represent inV'esliueEits of $2U<Ji,EM h|> or 


more+ on whitli a relun^ must hi:* earned during 
a v^^ry short season of operation, sonietimtif of 
only 45 days, The present r\^gnhiliori nf tht; 
Aliiskau catch is highly kHinefieial hn, iu addition 
to other advaiihiges, jl lends to pmlect tbes^. m- 
vesfiiients. Ihe bulk tsl ibe earn ted sail non is 
shij^ped to Seattle to sold, with Siiii PranLiscii 
and \ew \crk se^'oiid and thiril in irnpirUmc.'e 
as markets, Ftoin these markets* it Is exported 
Ui all parts of tfjc world, with Cieal Britain, 
Frain-e, and Australia ahsorbitig iTiost of the 
product, Otir principal L'^mijxftitur for ex[M>rt 
markets is t.-iiimda. with Kilieria and japan of 
lesser important'c. 

Fhhcrie^^. Like fisheries arc generally 
of limik-d significautep except as thev supply 
fresh fish for kji>;il Tuarkets. in (he case'of tlios^- 
of the Great Liikes, how^ever, they are t>f eori- 
Jdch-rahle importance* with a yearly c-^uth valued 
:i( ne^ly SG.aUEhIJtMh and afF^uding employment 
to more than 0DLKJ fivhennerL The inthistry is im¬ 
portant ni thfSi.- lakes liecaLisc:of tliiar size and the 
extent of tlie fishfug grounds; the hict that the 
fish (aki-ji arc of species iJUj^oftant fn ^jmmerce; 
and bet a use of ttu- nearness of the fisheries hi 
large luhan markets. For the most part, the fish 
iurc' stdd fresh, though some arc smukecL in 
either case* most am used for Immaii food, thoLich 
are fed to animals and used as fertilizer. 
As m fisheries clsew here, the ciilch is dr<Teasing, 
piixlHitlarly that of tfie more valuable k\mlt such 
ns Nvf ate fish, which have virtually disappeared 
Join cert,nTi areas where romieVlv abundant. 
ThiTcfore pie.^^nt y ield h krgf iv of inferior 
J^ccies Tins 3s uiifortumne amj empbasizc.s tile 
de^sjrahihty of resli-iction of fL^hing and refla¬ 
tion of die iudustiyv 

llokfitiHiii tm,i Ih FlthTUs. Hwkisaidn. the 
noTtl^ininsi r.f (hr lour mam islands of lapafl. 

IS n bU-:ilv iiTid itiliospihiM.. feRion of hiil limited 
^RKirtuoity. \h.ch of Ihe kml surface is mm.ti- 
lainmis. ximl, even u^ ^,054, 

faphv pcmiils. dimsite does not ^rcHdv hivor 
n^ris.iltiire. In some pmts of Ute ishmtl, indeed. 

EC of ciihrvatcd crops is virtual] y im- 

jxissihle iK-eaiise of llu- prevuilioolv tlrjudv and 
^i-Rv weatluT nnci Ihe cool frosj-frew «.aso,u 
hver^vlute. ihi- few warn, mmitb and tlw 
length and ft-verily ol the wiiHers tend [o dist^mr- 
^tiivment, piiMieiiLfly hy Jap:me!«. Tvho 
pre CT Ihe warmer, sui.t.ftT rcsiinns of th.- sfiiith 
lo the cold, tfoud, and fog of Hokkaido. JJespite 




Fic. Top: Asari, Hokkikidcf. Tliu village ts tn the rijjhl nf tlie n^llmud l>t?tw™i w}iich the 

gfiimid is with fiHh jjujdijeb, ^pn-.Ld nut inun ni^ittmg In dn.. At tlicr leFlp wets, linhii^g bwits 

ttml fui eu.ri.Tig lii^li oueupy idl tlie liknd ulonC die dutur^ 

Fisfkerxiii-n's uuring fi.ih, and drying neb rdl all tJie sr^t« tn the right di the nnrmiv, 

iiniddy^ iihkgle Mr^i o\ Uie x-ilLige. On the left, drying iie[s form a strct^n tMi'tween [lie 1 muses and riJe- 
nuid 
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these Ji44n<ijejj3N i>ii LiirI, ifjc* scjs Lire 

rich 111 iniu-iriu life, i»e|)it{iR|i fish, 

for HotUiiLli) is washetl by kitL the Kunisliiojind 
the Oklmlsk Ctirrcnl. and olblini'f; waief-s ure 
shallow, Attracled Ijv the pnsfrihility of Jisliitjg. 
Ihere has been limited pennuiient si tlli'niL-nt in' 
the south nf (he isliinU and seasniail nijgniiiun 
to the HolikaidD ILcliing ):^iinTids for iiianv years 
and, of late, fishing villages liiivt' sjjnjuir up uu 
all its COLLStS, 

Asari, luL'oted a short distoties’ l<j the ejist of 
Otam, on im|»i.rtant city nwl pirt on (he 
coast of sniillmeritTf. Iloklsaidn, is tvpic.il of 
llwse fishing villages. Like most of tlii in, if « 
lineiir in fnmi, fur it is IiKated «ri ,i imiTrAv, 
lliit-t<ipp«| terraee tsordering the sea, will) tlio n|> 

kind rising flbniptly in its rear, an ^ 

though oeenpied by scattered settlH inLut, efft-rs 
little in the way nf uttractfon. Jn |r,Hit of tlie 
viJInge, however, is the se«, whieh presents on- 
portunily Un fidiing, the sf>le support of the 
popnlaliiiri of the cnminimitv. 

Not only is then- little lilt laud at but 

part of thLi is Dccitpied by the double tracks of 
tlie roil litic which follows (he shore at this piitm. 
Therefore the village is not noly limiterl to a 
sinEte street, bnt Irousi s are confined to one of its 


sides svitb the iitluT lined bv supports from 
whicli ,R.ts i,re hung to drv. The bouses .ire set 
tinse togt..tlier, virdmHy withni.l vaitls, with swell 
open spa« rn, |„.tsv,^u. them occupied by 
frames hllt^l with L-iiriiig fLvh or dr,aped vvith nets 
and other fi.sbiog gt^r. The street in front of the 
lionH-5 IS uiipaved. svitJimit walks, and bars ly 
WKlecnmiyh for two veliic],.* (n pas.s. for no level 
lanti is wasted, where .so little \s avaiLtble. Bc- 
Iwca n the tracks of tW- rail Tine and the sea, there 
w also a small mnniint of k-vnl Lmd, svbich finds 
UM’ inr hsh kettles, pres.**, imd tlic curing of 
fiiJi piodiicts: for drawing up the small fishing 
boats; .Old ior drying and Ti‘p,iiriiig imis. 

iTsli and tlH> rklor of fish am ewrysvlierx?. fur 
drynng fisi, and fiv], pmdticls fill :dt thJ free vmicr'S 
and, spread owt on matting, also cover (he ground 
(•tlween the railrnj.d tracks and the openiiigs 
a i-i? Ihe waterfront. One wmdd Ik; erms^ion.s S 
hr' Jmimrtnnce of fish in this cvimm.mitv with 
hiJs cyr-s clnscei, even on a mol dnv; when it U 
|v«nn tim ralor is dmas( overpmetiit.g, nm rt^ 
Inrns from finhing 

.ud Asan fa f.^r fm,,, ..j 

hie. IhTC, at hsmt, lliongfi (he si-.j a 

liuiig. Its roinnTitc is lacking rsjmf.lelclv. 

Most of ihi fishing is Lurrh d on dose‘lo duire 







Fhm. 35t(. Tri'p' A lypkil! hnmr-^ti-ud of llic 30T\. with hvct fflu-'s-il ^LkntiTiS^ 

mi» (Ih- si .sin^nii whuff at ^uid a fl^h Umiicr* 

PiifftjPFi: A tvpji:i,Li fi’iiut'd Xt-w^rumnJl:nid gardni ot M-vw^rs Caivc. Hh' are biiltl up to imprtsve cfuiSni- 
Ei^fr and wafin llit; !i0^1s. {Cuurtt,w of Pn-d C. 
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ivirli small \nKits. vvlikh t:iiH 1 h? dmwn iip on ttif 
l;.ml ulit n nol m hs*-, Wlim imt (.m;a}-('d fn 
fisitirijt. till’ iiikiliitaiils af Asari, k.lh njtn und 
TiVoitit:ri. pill ill ihi-ir Him- c;irtii^ (nr (Ik- talch 
rtiul im’iidim; m-i-f. Sijmt. f,f fid, 

!iliip|7i-d jfi (ipi’Ti iir «>;il tiirji, un- Aild liv (lit; 
hustii-l ti> ((inni-rs i)( inLititl a^riinlliir.it iin-as, 
'I hi-n- lilt V :iR‘ list'd (fir fmHl. Iiutli In- 
tlic dctme-stic iiniiiuils. Frir tiu- Ijilter list’, [|u-v jin* 
in Inruc iron ki'ttli-s uti tin- brins'iiml 
thfii ft'd t« tmj-s aiifl jKinltry. Snitn. an- also 
as krtilw r. for nii-ht soil is limiird in tins nortti- 
("fn jslnnd icllti jls n-Litic-lv sjiar.'^- popiiia.|fi,o 
Sdinr- fish and fish prodiitts arf also (.'ooVtd in 
siintcL-n ki'tlk's ai Asari. ifii'ij u-diirt‘d in ImEk hy 
presses, uiid t-iiiii-r snltl (iK-alty or i."(p„fti-d f„r tisi- 
as fvrtiliwr. liltTf art; InnidTids of small fishing 
vtl kill's siifti ns .-\snri nloii^ I hi- ooiists til Ifiik- 
knido, ns uoll ns in ninny parts of lln* soiit|it-rn 
iskmfls. for pn|)iilatiri]i density in Japan [» n, j-rt-al 
tlial mimy must Inni (o flie st-a lor siipporl. 
:Vrii/oimi//rOi(i tind /f.s f jLsfufiCf. Nisitguud- 


laiKl. tike Jlokkaitlu, is n d,ii|, fLirtiiddini; Imit) 
Miifi cotil siimint-rs imcl mndi fog almig its eoasts. 
In mldition. at least 7ri per «*nt of it's Lnd sm- 
face? of 42.0fH) jijjuare miles would be iinsnitablc 
for ii^eiiliiiral use cv^,, tlimate ss i-n- 

ninre favojiilile. This is U-c-aosi: \exyfoi,fi(]|iirid 
liHs littm iH-ns-ily glLieiated. so lliat llir solid rook 
nf<(-n I onus tin- uctind siirfaec, und even svivere 
sods cK-tnir thi-y arc often cstesjiivdy stimy. Tliis 
t'oniljinatioti of tiLin soils and an tiTifavoralilt' 
(limate Ijmils (he pas^jlnlity of LigriinUnrc to n 
fi iv lofalities, [KJSNilily «(kH) sfjtmrc miles in total 
Lireal estt-iil. of whitli not more than half svoidd 
yit'JLl crops, cettii of hay. oats, amf potatoesi tlie 
Kmaimfer ismld at tiest siipporl only a graj-inc 
imliistry of vrrts. Agrkmitiitally, indeed. New- 
fountilaTitl is nnuli less di-.sinilt!e ihLin llokkniLto, 
Like llie iiorllicrn isLmd nl Japan, miitli of 
^(*wlo,m^flatu| is ioresH-d si-itlumijift'n.ii.s tin.lier; 
sprint;, hals^nii, nnd fir. This fen's! is vnlnaUle for 
thi- mai in fat lore of pulp a lit! is now U*ing eK- 
ploitecl. hill tfie industry fnn.ishts employiiienl 





KiC. G52, A sLi-rw? Cil St. tlw lapJt-fct ol Nfviftiuiidliknti. IIutc, hk pLtrwlK-rr, fish afij 

Tniicjli in evitlt'iK'i:. In tUp ui^ dni3i[T nn "Huttt*' pf hnu^h^cMid nrii I lie sIisjW'S iiluttg tltt* shore. 

Hii]ow, u]pn|^ ihc wulptlriMil, aif Mw liindin^ ittaUfs ftir I he fishrnnnn'it iilid, ill the disUiiit'e, tw'rj pits- 

Seai|;Lf biwitS which Iiprmi^lly ply l:>thveeii St. Jrihns Jind (lie petrLs niF llic niiiiiihind, und the Britbli [il«. 

(Glitirit'jy cd CuKtuV Andersun.) 
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512 now MAX OBTAINS HIS LEVELIHQOD 

to rt-Lithtiy ffw worki^rs unci ils Ufe will l>c 


fhort- NrwfaiindLiiiL] likevt isc tlcptiiils of iron, 
ore. hui no tinil; 3iy ctJiiirAvt llokkuido Ills viml 
but ISO vuliiiihlo bori ores. OiluT roiTk 4 .'T;il re- 
sniirt^es are of negligible finportiince rti iNith 
jjfhktiiU. Iberefore loiiiing euSpUn'inout Uy 

bill few in eitlirr, iXe^vfouialbkijtl, it will Isi; tii»trd, 
is evtii has fiuored by nature than h llokkai^lo. 
for agriciillunil pciMifiiilities art;' itiore liiikiled; tbe 
forest is vakiab]o; aiwJ minernl w emIiIi is no 
greutiT, though tlilftTeiit in kiiiiL TItis lesser de¬ 
sirability pouHibly finds oppress it tn in iliJTereiiLvs 
bet^vwni the po[)iiLitiEni.s of the iwn islands, for 
lisongh Xewftnsndkmd is ?»lig}itly mnsre thini 30 
per oeitl hirger tlsiiii Ihi'kkLLido, its populLitioo 
i-s k'iis thiin l!) per cent ns great. In purtp ul 
txiiiTsii:, ihls may rt'llefE dilTerences in race and 
staiidnrcb of living of the iiihjihllanls ot the hen 
ishnids, but U is isndonbEediy in purl hecaMsi' of 
lesser regioind epportunjEy. 

But though tlto land denies any r^^nsiilijratile 
t]p|xirliniity, ihe sen cjifers it, for Nt-ivfoundhind s 
fishing grounds are ctpialed Jii few olhor parts of 
ihe w^orld. OIF?ihiirep there nre imnierons shnlhtws 
or huAs over which thy warm watefs; of the 
Cnif Stream meet ihe cold waters of the Laijra- 
diu" (itirrenl* Fiirther, the Honied or higfiSy In¬ 
dented {.iUst line offers many harlxirs tn Bshlng 
boats. Therefore tlw loha hit Lints o| XeT.vff.niLHt- 
hiTitl depend on the st-a hir snppfirt to lih even 
grealtr extent timn do EfiEiM^id Ihikhaklii, it In'ing 
CstiTFijiled that, be-fore the war* 66 per wnl of all 
pe'fsoiis gainfully employed were fishermen, De¬ 
spite the favoring iiatnnil (siriditions, ho^vever^ 
(he fisheries have tml Ix'eii prosjn-rnns of Lite 
years, and this luis led to p4MJT living cTindlEirins. 
Up to the oothreak of the w^ar. in fact^ titey were 
almost desperate* 

By that tin>Up the $26,(160,006 export of cod 
of 19IS Ivid dropped lo SoJMlO.iKHi; the yearly 
income nf the average fivliemiaii was nnlv SlOtb 
and -iO per cent of ihc entire [Vupnlation were 
rlependmt On the dole, ejlhcr w hollv or in pLtrt. 
During less than 30 years, the govt-rrmiental in- 
debtedness nearly tripled, so lint it nionnted lo 
well over S100,000.000. Iliesc coiidiEinns re¬ 
sulted from smaller cntebes and lower prit-iis for 
the fish staid, eonpled with ignoraTJCe LUid p3v<-rty 
which priwented adoption of neiv iTiethods of 
miring and poking, and i^mpi-lh i| s;l1i- nf ifm 
catch at hjw- prices in ordt-T Eo move il. ^VarEbrie 
expenditures, it is true* have remedied this situ¬ 


ation teiiijHiranly and I l ie debt has Uien wiped 
out, but the fiilnrc is hir fronj poimising. 

The prnbhnns ot -Vewluiindliind are. of course, 
tlifise enmmon lo all areax wIutc nnregntatoh 
nnsu|K^rvtsed fishing is caiTicil on over eslcndcd 
perilidii fd time, fntensitiiil bv lack of othei 
naEnrahippEirtnnity* Wchave tlu-m in tlie United 
Stales, hut they lio nut aElriict so much altcution 
l?ecan.w I lie ari-as afieeled arc iimaller an-'i tlie 
iiundxT ui lliL-ir fnbaljllants is fewer. 

The ftflurc of FtAherh'^. Dor iucriNisiiig kiiiiw]- 

etlge E>l ihe life fjEStnry of Cshey hiua letl tu gr^^wtllg 
cinietni ovt^r the disapjH'araiiLx- e>| ivriain Spet-ics 
c.nd ihe smatler catches of uthi r?:. Shortage of 
li?jh in the markets tif die world may mst lx? 
rastic-iMhle us yd, it is true, but tUi< h partly 
fHCaiist^ u'beo one stjuinr of supply is exhuustei:!, 
i]t[xrs are drawn tm lo an intreLisfog extent, 
Ihiwever* increase In ific eflicHEiics' dI fLhing 
optTLitinn$ ^i hich mukes ihix pEissible uoly brings 
ncLirer die eventiiial depletion e>E nil scnircvs nf 
su|ip|y. Like our seemingly li mil less |ore,sEs nf 
rjiily a ieW' years ago, iiewv a ihiug (if the pList, 
Ihi- appiiriMtlly supply ot fish ftf the 

present is threaEeuerl todav, 

Ex,iTnp]es to [] lustra te wlint the future has in 
stcre Chin drawn fmm many sources, Eiirlier. 
lor ex,! Ell pie. salmon W i^re plenttlki! along the 
AtlaEilie t'oa.sl from iIk- Ifudson diver north to 
L.,dirar[nr; Euday ther^.^ is no t-fjfoniercial <."11011+ 
Ivvcn [jTi the i\t(-ific wusl. now the simm of sup 
ply, the sidmnn is disappearing in inauv rivers 
where Eurnierly aljiintlant. atid decrease in (lie 
eateb i% apparent ahniKt cverywlicre, thougli the 
output o| the canniTtE's may remain csseEiEially 
imrlianget! U'caii-Hc of Euofc iurt-iisi%'e Eishiiig 
and suhstitotinu vartetfes diffLTent Iroin tliose 
formerly taken. The df.sjqi^Harance of a given 
spt'cii's is espi eially nolably in the case of lha 
sbad^ iL fisli of llic SnueIi Atkiiitie fie^dmard w'hich. 
like the s^dumn, its Lidult life in the sea 

hill ascends (he riwrs to spawn, Uiiregiitated 
fi-siking atilt polhiEion of tin* streams Iwgau lu luivc 
nolicvalilc effects as curly as lS8lb" IckIuv the 
eatch U only alK>iiE 2P per cent of tlut nf 1906, 
w iJh ri siiltunt higher prict>s Inr slmd lieuI shad r<ie, 
t p tik Li Certain pnint only will intTea-sed fishing 
pruducL^ a larger catch; kyond ifniE piuiE, (he 
Nk'lt] will hill in spite [jf aij iocreosed e.vpeiidt- 
tim? of efiorl !dncu* fur every spieics i>l fish, ihw 
Fs ,ui iiptiiimrn nitc of fishing, I akingifncnt't'nmit 
'if variations sei. jimnial c^itcli which re.viilt from 


AND SEA HUNTING 


luUnml fliichi-ilions ovf^ which mm lius ctun- 
trol, it is flesiniblc tn restrict HshiTi^ iiptTahDns to 
an extent I hat ykOJs lenTLiln smirnp^nrcJ, Nut 
only bihniikl rcelfli^ cxptQitatioii of tW' ti^li oF the 
coastal waters I)e prevented. In it the li^sh and 
animiil life uf the drqi sen olsn need prettectiotn 
W'halini;. frtr i-)Laiiiple, hai^ practically exIiLinitted 
the rewjiirces uf the Tifjrthcm seas iintl of all 
waters exet^pt tlui^ic of the AutarclicH ItiCTuased 
clfidcnny af uj>crjiticins nukkes es^cr greater in- 
nriiicL; tm the renidiining Fractiun ul the Fnnner rc- 
.sunrci? r»F whales of ihi'S*- xvatersi eextain species 
ifcre already seaxce^ and all vaiietEes aru iK-iiig 
killt-fl faster than they can Ih^ replatt^ !)y n^itural 
reprmlnetion, FnrtlicF^ there is nu hidkatinn oF 
aifcV decrease in the demand fur tlu; production. 

KSTIONS A? 

1. For how leng a tinie has fishinjj been an ttii- 
pa rant et^Hioinie uethity? Ellu^trate Itn- inipurt- 
aiiee tk? pritnJEive pTpal.itions bv txamph^. 

2. In wtial lalihak^ are t'^amaeteriil lisheiiis im- 
porlanl? Where ttl these LitiEailcS? Why? Of 
wlirtl types art* ihe fldwTita, and vvlkat are tlw 
(hETfOna-es twEween the^e types? 

De.'ariStr the fisheries td tlfce tropas oS tn llieit 
kiiais and Ifnatinn. 

■1. ^Mult piiidiii. is dot's sfii hunting yield? fhnv has 
whaling >hifltal ihi:* hantum iif itn sip xatliois anil 
^^hy? tlie sealing iiidiistp' and tlie 

sEepS taken to prolCer It. 

5. Pea.'iiss tlo^ li?theries of northwestern Rnrop> and 
TL'i.'hiriid witli nfereMtC llnor ha%ition, FaXor- 
ing iiaEnriil LOisditiuns. lV|ws, ewtels^ and Im- 
pirtaTK'e. 

K, \Vr]^v is fishing often an hirpcrtsint nelivity in 
k-aslcxil .^sEa? W'litTe is itnnr^l highly de-^elnp^l? 
^Vhy? W hy is fiihltig less finpirkULl Jn C-lisnu 
than in Japni? 

?. Fi^r lnHV long have tlie fislierit*s of 

liind fieen to %^'hite pi^MklLittnii^? W'lial 

riiiEiiOiE LHiildiliiOiA roitke tEiese fisheries So ini- 
pixlatkl? E Emv tills Eheir fnip^rtanee lieeri reeog- 
lifted in Ireatu^ Uiitioref? 

8. What is the esH^h (if I he Paeihe etwlsl fl>lierii^ 

SELluCrTED 

Craigp J, A.p and Ilsn-kerp Rr L-, Tlie History and 
I^’\(dnpnii'nt nf the t^i>herk;S tif tin" Cclnml>ia 
Kiver/' ^rdirrin 85, V, S. Riireau nf Finiirrie^. 
\V,^ad ki nsrtoii, 11>-( i). 

Tikis hiithoin. as indi^nEcd by its iitle, supplies 
a very gcHid rib^siTiption of the salinnn fidieries nf 
the llultiiuhJa E-EiveTH 
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In Mime ciises, regnlatiEni of fishing is ptjssihic 
of local .sfjhitiQn^ hiit in others, intctnationnl 
agrceinents are nexx-^swiryK for the Rsh which 
breed in ccrtnii] waters may ljc caught far from 
the phujc uF Eheir hirthr Again, ciolain types nf 
B.dnng are eairied on otiLside cttjoiEal waters over 
which any single nattoci has juri.wlictino. There¬ 
fore eiFcictive control of mich activities c.in Ik- 
secnrc^l only hy itklleetive action. To taki' the 
steps necessary to protect valuahle sea life is 
obviously desirable unless ive are ri'ct^iidled to 
i^v'entiuil diiL'rcasc* hk the profits of certahi ty^jcs of 
Bsliiiag nntl sea hLiotingn loss of a vnloabh* source 
ol supply of food Lktid rav^' rtiaterials. eiik! the 
tikSLippeararR'e of certain fonns of niarine and 
fresh-WEItef life* 

D EXERCrSES 

□f Xtirtli Ankeriea? How ehiTly crmitnercfal 
fiiiiiiiLg lH?itkn]i^ iiik|MkrliUiE in this regiLsii? W-liertJ 
tK llii' indikstri' tentfriil lod.iV? WllV? 

Why has the ealdk nf sahnf?l!i Oil the Paeilie 
COiiSl of \nrth Anieriea di^erea^t'd fn many 
nreav? W'|k4l ^lt:pA liave lunjik laken tes pnan^^t 
the silEfUiiii? 

in. Divert he like disposition cf the salmon taletl, 
the niarkeT.V, Lind ihe eSpnl trade in s-tlinnis. 
11- Why Lire LlLi- fi^hertei generally of minor iin- 
jmrlLinee? W'hy are those uf the Great Lsilo^ un 
eXceptiock tii tikis nile? Why slu^uld llie^e R.>{!Lerkes 
Ik n^giilati'd? 

11. Why are ihe n.^licries of Hnl^kajihi Kt iiuportant? 

iX^^Tibe a tVpk'ilE Hokkiddii Rolling llTUge. 

13. Wh.kt is tfkr o-lulive kin[tortaikix5 of Rsliing in 
N^'wlonridlLiini? In ^vhLU respecls are loiEkkraJ 
ki^iTkditEfiilis Fnloralile lor RsThfllg in N^Ottoimd- 
tiiod? W'liat is Elit' |ire!^rkt euikEliliEJii uf tile li'dt'' 
Eisg Jikdn.sin there? Wliv? 

11- Why if^ thi'TO grywHng coni crn tivoii thf di-ereazR- 
ill I he catch ol nianv of niir fislics? lllnstr.itc liv 
t‘x:Hriiples of d»K.Tea.^? in. the ttiti?li oF a given ^p*- 
deS- M'liy has dUs (li^crHU-iiSe nut ftet^n imkrtrcnlarly 
noticeable in ihe iiairkels nf the w^irld? 

L5. WtkV iJwilld st'ii Ikonling K- legohih'd? |l! nitrate 
fiy llie hhlury of the wlialiiig iiHluiktry. 
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TraivqjaHtiihw aud Ih Evtiltahtu Otil- ofc lUv 
ciirlii-s( problein.'t lEin-nguge thv pj m.m 

was ihiLt id itiiH-iiig 1u!P^tO^ Litid his muh-riul 
p>ss<-s.'ti[>Eis from pluct: tE> Te^t^ ewu ulujn 

hv ivasu pripntjvi>' Injiitcronly, it Wbis dpsinildL- kj 
lotlow mi^rjtiop^ und lo i.-l]4inge liJLalkm 

with depletion of ilur hit'-.il luj^plv of etJilile sviltl 
fn;its Sind tiUilSr Later, when lie :i no- 

tiukilte luTtltT, dept'iidpTiE on d^iEnestiL-ikted iini- 
ouik it likirw-ise ntresisary to muke lrtH[iH-nl 
s}iiltSH with U'mptjrary exhsiiistion of the p^L^tnr- 
TJu w sitme jOEiviini of msiti and his 
fM»wi4.^ssioiis jm^ tn^k|y soriDiig mi^rah'iTy 

hntsk-rsiioci herders suiJ, itddeil to (hem, hitvc 
eIie! mueh nion? i:?ctenyive Lfreiikition of indl- 
vidtisds Sind the tninsrer of r|osii 3 titie;t E>f 

the viirivd prEnfocts of [iiaiiy lands to futisfy tlie 
demunds of more iidvaiiecd seilcnlLiry jit/pid.i' 
lions, lltia Is ei des'elojmieiit E:yJ ci^ntories 

only* Miin^s progress. Indeed, has been an aecoin- 
psininient nf ennrpieyt nF distsifi^^y, for only ivith 
development of :d>i]ity ti» draw (m the resonrees 
of many sold often fafnwiiy areas to siitisfv .stead¬ 
ily iiiLTeiLshig tnf>ds, hsLs itiiirked iitlvanct- W^ Ejme 
pttssilili\ This is R'Csuise im strea, i‘veii die most 
fus'ortHl, VI ill siippSy ttjrnplelely ;dl (he iwLLssirles 
of nioclern, eit^lfsKxl pjpulalicjns, Tl^ny "loins- 
porlatiEkri is dvitisMtioti/' 

Al first, niEiii was limEted lo I he inean^ ol tiX-o- 
iiiiititJii w ith whith he weus endowcrEl In ontiirL% 
Primitive man ihen wml barefoot as \\tt m^mv 
na(ive populations of the warmer parts of ih'e 
kwiav. hnl the pf?sslhi]itie.s of tiaiid wiili 
greali r eomfEtrl and at more sotUfaelorv spends 
Is inereasi'f] In- snitie form oF foot covering and 
by ijsi' of siipplnmentarv ileek't^s. Then ftire the 
saiidah veliieh develojKrd hi areas sis a 

riKiceiisiiu ill others as a shnr tir lairit of soisie 
KHt. was an early Jtiventioii, die sIhk* us we ktiEiW' 


it Ih-iTig iritrodiirad in weNlern Jhtroix* CEirly jn 
tlw Ht^Vfiileeuth eentiiry. Where snowi^iivere dvi^p. 
additinriEil gear such as sTunv.shot>s smd skis were 
likewise found of value iiiid, iict'OinpauVing in- 
tirodiictloii of the shoi% other devlit'S such as the 
alpenstoek of tfu:- mouiitaiiaa r and t(a^ still nF tfiE:! 
inliabikinls of ihe Landes or marshhuid.s of sEnilh- 
western France fame inlu use, EveiUuahy lid- 
riers and other inventions, inelndEikg nifwleni e!e- 
va(ors, were designed to assist m;ui in lifting 
hiriLvtdf vertically^ 

.tlijFj e# (j of Ihirdi’fL Tile first liesist E)f 

burden Enust have Iwoej man birnst-lL iTnis die 
eardien tiioinids of the Mem]ejlI Jinilders which 
dot tic Missuisippi Valley must have Ijuren piled 
E][i by hack-hreaklng toil. 1 lar Pwamills alsEi, 
linrial plnce.^of p]g\'pti:in kiiigs, ^vere built sinib 
larly, iviih l (Kh(l(K> uivn enip hived b»r 20 ve.irv in 
eftxtiaig Ehe.se etdeliralnd monuments, E^ccsvrdiug 
to Urrodutn^. 

In relalively uridevelciped reglEinS; man is sdtl 
Ji liearer of bnrdeivi, fcjr the Inin ter and tr:ip|Hr 
mnsl freipiently pink in supplk^, and amemg 
primitive ]iopul4iliEais, ihe wnmen tiol only sling 
iheir liabtes im dn-ir iMeks, bnl they are like- 
vijM* earners of loads o| odu^r sorts, (See Fiij, 
hir) h^ the tropin's, cvi'ii when' udvauee is E^reEiferT 
proiliice is freiiuyully iranspE^rled to oiarki l In 
hieiikets hidaneid on sliEmlders or head.s, and 
I filler loarls Eoay tnrrital in similar fashioit. 
Even In ewilized I'lmiitrics of ihi- W'eslrm wnrld. 
man is still a hiirden hcEirer, It Ixnug c<jmni[>n 
practice in the l reel [on of srrniller hinldirigs hir 
brieks iinrl morlat Eu U: broogfil to the liriek 
Inyer In lajds ami in simika fashimn mortar to 
Eileseltej-s iLtid pki.sEer tn pla%(erets. 

In the Orient, the usi> etF Imm-ui Imrden car- 
rliTH is lomnmii, ftir pipiilaEion is di'nsi^ lahm fs 
Eihijodant, and Wage-? are so Imv that nam ain 
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flu. 353. TniniijxifliiliLiii hi Uh? ^onJ l^irg^l uhy Jti Jiipin. before llie w^ir. In i\ns H.-lling 

of Tiinili-rii Iniitdiiiii.'ii, fNil only are &trk-et Kn.\n, rtuinjinobtles, b^nd biiycle^ in ciidenti- but, to thp a 

rk-Ldia ami .l tart. I'hr latu-r* It^iaclrd w[|li by Iw-tJ nwn mid pn*hi'<l by a wwiiiiui. was 

14 LMlMliioni 54i;bt tm thf of t'vi.-n ibc L-ilirS of Japan bn^fure die Ivor. 


LI hell ttjsnpete sutxTislidly in mnviiig gsKnli, 
i'bii^ hi Ja[KLii criiiibi'^Ll fiJHi'k iiiav \nr liiiltiadud bv 
men am] ^volllen ujfiiig IjLUsskt'ls, ralher iban by 
iiLielihjtTVn ant] in CllLiiin dHjliis limy LrLLiis[K)rt 
i^ikkIs. isiLspeiitled frcim tlit' t'lidi p4iles slung 
iierasi; thiir ■dioidilers, Uk many tiiiles on tbe 
bigh^vjiys. Carts EiTitl goods wagons Wiiy EiLto be 
p II fled litkI pns fietl by Ini man Kungs rat her thiiri 
by iliimi'slk' EinhoLijs, 3Kith in ll^e cniiiitn' aijd in 
the large-si citie.s; rickshjis and 5edan ehairs may 
Ik‘ nst d to Iransqiorl passt-ngers; and wheel- 
harrow s> Instb Ireigbt iiiid pa-HsengLTSr In llwia' 
kith-r eiiM^s. hnivetnr. tn.iii ^erx es .is a rlnilt ani-^ 
Tiiiii. imt a hnrdim lie^arer. 

Anhow^.v n.\ of iinnir/u Man has pn^^seti 

st^vera] animals [nln s^TA■H^■‘ bw tlie [raiisjxsi t td 
either hi[ustdt ttj bis poss 4 .'ssttnijc. TIhim.^ itn-hide 
}inrs4^>i, tlonki^vs, nndi^s, eli^phaiilH. rainels. rein- 
lEeer. dogs^ t>5ifiK ILniias, ami some oliH-'r,s nf 
tinihril loeat lEnpnrlaiK’e, llowevefn though thnn- 
sands iy\ years havt: ekip^d sieht Um hrst use oF 
siieli animals^ thi^re Il^s iKtm liltle it any ehange 
In iSiv list anti ail still serve e-sst'iilinlly the s;aine 
pnrpiS4^s iis at a rnneli earlier date, except ns 
luechiitneal iric^ans of transporl imvQ ttEreriMjietl 
fhtnr relalive Fnip<irtai^L'e+ lairtlier. Inr eiTtain 


xpE.«eELtl u.Si^ no adirtpiale suhstUutes ftir these 
aniitials have la?eii developed as yel. 

I’he horse Is man's must ini port Lint Insist of 
btirdeti. Pm-liLiblv first tin[ikestie.i.l£:tl in etoitral 
Asia, where native to the step^xr gMJslands. irse 
E>l die horse spread westw ard gnnhiallyp nmehing 
the Americ.is witfi tlie coming of the Spaniards. 
Vp lu the lx:ginning nf flic etglilecnlh ixuitnryv 
the most iniportiint meaiLi^ of moving mercbaii- 
dtse E>v‘erlaiid was l>v p3iek horsiv and this is still 
true in many Irnntier are:ts. Again, during the 
[>erind prifir to the ii.h' ol carts anfl coflches, th*? 
only practic;fcble means of Irav^el hy latid, extx^pt 
on loot, was by liiirsi-haek. as it still Is liKlay in 
til any sparsely pvpiiliitiHl piuls nf tite ■wdrltk 

Dili I keys have iLing Ih-^-ii einpluvcd. IkpIIi as 
saiktlc EiikiEnLils anti \m the i'll mage of gotHhs. 
rhr>L4gh of small size, they :irc vahiahle lieeaioie 
of tln-ir .iliility In hhv ptKir pastnruge to advantagie. 
I^ndiitl.dy descxuitled from tln' Stitnikli ass, they 
w'tTe mneh used by anejent pnpiilaEionsof regions 
liortlcring the Medlterraueam Fmm ihese are^is^ 
I heir usi- sprcEid w'ejttivikfd and into the New 
World, -where they lialiky still find employment 
as pack animals bv mining prosptx^tors in dry' 
area^ 
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Tilt} iTiLile, a cnjss In Ihi^ Lind \hi' 

a-VN, is ix vtTv M.s4ilitl yitiniLil in tvami LTinatrlt-s. 
Firsr krif]>^ii in Asiu Minnr Unniio vrrv 
l:iines, Unh t^niAks iu\d hunniiis Uwr 
cMt^tJsfvicdy. FTfunnit R-hri^ntis Ieh ihvm ure L-n- 
LsnmliTtnJ in tin- Ulrt Tc^lainrnL a.? in || Smmid 
siiF:3J, (T4aii wIjMi pI ^umlcl lie inlrrn/d ^halimlv 
lin|inrl.in[ tindil iilEurr! mvn and 

ride liiL-ni ut Xhut lime, lVii|,iy, hnu evE^i-, tbi.y Lire 
ill i^Miimnii use in many p.irls til tin- wiiHd/fnith 
as [lut'k and dr^dl .lEiiinul.^. 

Kinplr^yrin-id nf e1e|dLiLrn^ ini In^nsts i>F Imrili-ii 
liLiek nt If^asl In lUi} litrin nf ILiEnnliinl. ior 
hv iiwnl tht-ni iiL liis ^i-^rs with Hnrne. hm umIhv 
the areas %vhere they Lifr iin^airt.inl ILS Uiifk 
aiiinuils atf> tr-slTklE'd Ui n^ufluTn jiEid wmdn 
easfei-ri Ada. where Tiiry ariM^nudoyed to hall^lll.^ 
hna^Ti'' t’prnlif'rs iii. ifn*^ lsi're,sf iTifjL].'4Er[i.''s. hi'r liuijtinr^ 


tigtrs in tht^ jniigle, and Uy tiirrv pnsNi-mgers in 
shite and nther priPct^sis>ns, 

1 he tviTnel. liiimesititatcd :ls rarlv its mm H.C:,. 
h 4 spviEitly vahialile si.s a bi LLSt aE hiirdi n in 
desETls lnNi'antie nf fsts iihilHy tn gu w'itht^nt water 
iir ft Hid itir sfviTal iLiys, bat is Eying his netals ^hir- 
iiigj^li.it peritiEl ffEipTi U'ater .“ttered in H 4 e reljctiliim 
or si^ipiieI stuin-ich ainl hit in die hump-. Ktj* 
t nsljjiaied fei't are idsit? an udvanlage in travel 
over diy siiml enri his tmsirik In- <-lnsid sti 
tiud he EttH-s not siilTi r hinn ih wtI Mtmns ivhieh 
M Ell]Id \k- didriEiiniital or even hitiil in othi-r 
U-iists oi hurdeiL. ( hOtioIs, however, tJti not pro¬ 
vide spvtly eraEjs[iQrtiiljon, hir evi*n racing IV|H-s 
mate no iTintr than H to Hi rni htior umh 

for nrditiary Imtis^eI s, the rat^^ is 3 miles sir Jess. 
I' lirther, till surly dSspEisition d the animal leaves 
TiaiLh to \n* de.strcfl. 
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In tlie fruSfien nortli, still otlitr aintn^ts arc 
prk’ASt^i inEo service* Amojijif the Lapps «>f ncirlh' 
western Europe and other papiiLitioiis of north¬ 
ern SilH:rta, rmr e>(4iinp]c, roiEulecr sire m cominon 
iise^ Jor this uiiimsil can End fnnige tlie 

^liimcstie antmalji of ]lI^ee^ hitituiles w'nnid starve^ 
aud he can withstsmd low lernprratKirc^ 

Even thoiijrh smalh he is able to cam' loads ni 
lan yM jiinth E>r more yTitl, in ncldilinn, he snpphcs 
food Sind nnitehid fr>T einthhig. So importLkiit is 
the reindtxT among the l*sipp^ limt xvealth h 
mesLsnred bv the si/e id the herds riwnccL In t*old 
areas, dogri an* likewise soTnetimej nsed firr earn¬ 
ing small ]t»ac!sp though more Irequently as draft 
annnals. 

Oxen have also served to traiis]>ort goods £n 
times long past, tor rcferuricc is round Id sneh use 
in E rhtonk’h^s xiii:40; in Africa^ they have iK-ca- 
?<ioitally l«?en employetl i.is s;Kldk aninials. On 
riie Plateau of TsIk'U abivo :ii‘a level 

the yak, a member of the ox family, fimls shnihu¬ 
ll sk-s; and nn the Andean plateaus, ilic- llanai, 
likewise able to live at great elevations^ is a 
Lx^ramoii pack animLil. 


During thd! ptincrtl wdien travel was largely On 
the l>4K'ks of aiiiimils^ fuumevs were resirieted 
and tiine-coEismnifig, miide with couLsIderEihlc 
hardship, artd (iften dangerous bis well, as tiH’y 
are lEKhiy where such tneanx ot travel are still 
impirtant- Tnmspjrt of gockls was liknw ifkr slow'* 
exju'iiNivcp and ruiks of dainage and loss in tran¬ 
sit were alw'ays present. lAirEhcr* movomeni of 
gEMah was .small and aifurded employ Euent to only 
limited niimlKTfL 

TVfUev;Jorf*^Muri U'/jr'i'fs. Transporta- 

tian Avitlioiit wheels develop'd aE a very i^Mtly 
dBi{4:>, fur \hv advantages of having men or ani¬ 
mals draw rather lhan iM-^ar I he bnnhais were 
apiatrcndy rttalis^i^l during rehilivcrly esuly stages 
of hiiinaii development. One of the nnwi striking 
exEimples of tran^cirt of etamiions qiinTititLCS of 
niLkti'irial wllliunt the luie of w'hcels is iiffimle^l by 
movement of the UO,(MM),fNVn cubic fee! e>I rock, 
some in blocks of enormous size, redpitred to 
build the Pyramid of fJluups. Most of this stone 
was Qppanutly trmisporEcd at least 30 miles; 
some BIS mui'b ns 5iH>4 Ldl liv Una ting some oi tEis 
dislaijCf on rafts and by dragging uvvt pix^pared 



FiC* f l imUTji of the N'^irtil Baikal district of I be Bimal-.M nngulian Aulnniaiimix S.S B- Iciviiii^ die 

Iwcnk hunting tollectives for ibe t.iiga ot forested legtuii on u hiinling exp-diljon. ‘i^CnnrEi^- nf SovMn,) 
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a ''"'1 '" KnitiK kv. rii (UlOiillv Stvliun .it t^-.ifTi.l KLiil.nkv 

p^ri of Uw Rgioii, nwl. iih: *0 poor ti.i^r ureofu.nus^I n.a,t of U.eyo^ for miu.y pnrpoM^^s’ 


SUrfaivs at Ji-uAt p.irt of tl«r w ay by thaia!i.ttuls of 
skives. 

W'fjeri t^irts wi-ra not so mminorj thev a^e 
IfHliiy. skdj^cs uere fr^^^EjueiLtly emptiayt^l on 
tnnn.s in Oi't-sttTn Eona^?e to move etiips from 
the fii Ids tn srofaije. Jii j>iirls of soutliej^tt ni 
Asia, where the irmiiod is olfeo wet anij soft 
Lit times of harvenl. tfiey still serve thnt same 
(oirpose. In the United States as well, wliere 
roilfis arc hilly and pcHur aTid use of ^vheeletl vvhi^ 
des is not always prisetiealdi-, ihey likewise Rod 
employment ul at! during winter i[iO[ith5, 

when the goMind i^ tuvitred with sntkw, llieir use 
is widespread, c%'eii where and wsigoEis meet 
tk- needs of sntntiter trmispjrtatiom 

Sltdgcs of van'LHjs of t^jiirjse, are in use 

thrfsnghonl the year fur civerhmd travel m the 
fio35en north, where the ground is tovere^i %v ith 
snow, eftiler all nr most of the lime. Linil uiIht 
vehicles wciidd he VLihieli.H^s. 'flius thev uifortl ihe 
tomnion nn^ins fur jnmh travel iTi niiieh of lairth- 
eni Nsifth Amerieu and Enrask. In Enfada, lliey 
are generally draivn by reindeer^ in North Amcr- 
ica, reminonly by <Iogs, Sneh sledges have fietMi 
very vulnable^ ntjt only to mitive popiibtjons, 
but to polar e.iplortTS as well, 

Evii^iiiion of Vvhicir^s. Movable rolh 


ers were often t-toployed In early lr.n]S|>tit't to 
lessen fritthm beUi'et>N the .dedge ajid the sur¬ 
face oier wliieh U was druivii, this b known 
from study of the ivall p.iinlings of EgvplIaTi 
iiionninents. Later, rtdlers were nttnehed to tlio 
iit‘d of tile sledge w hich ;Kiip]>ivrted the w-ciglit to 
be moved, Thereaftt r, it w as proliably cjiily a 
ivhorf time k fore ft Ijvearrie appLireiit tlmt nslh:r>; 
could fje replLLVed to advantage b\' cfrciiLir shibs, 
i-^oijfjeettd by an llvIo, Sinch wns tlic origin iif the 
modern wIm'c], oim of the iiio-^t impirlaiit devices 
ever fnverited hy muo. When it occiirred, we do 
know exactly, ihongli it generally tlmnght 
to have Ik’cii k Uveen ItHHJ and KC. VVlitit- 
cvtT the exact date, its iiiveiilion anti ttse marked 
an iinportaiit step fttrwjird hi rneans ol trans¬ 
portation. 

The first wheeU were solid chsks, prtdwiblv of 
^TOiill sizi>, atEiithcd firmly to an axle, so that I'wtli 
wiaecbi and axle revolved. Thii is still cfimmmi 
pnietiw iti some parts of Konth America, jinti for 
use? on ears whfcK iipenUe on fi>tcd tmeks. Liter, 
as a riieiiiis td sijnnriniittog crllstaell^s more easily 
si»d decriasing frklion, ihe sm* nf tlie vilmels 
im'fcascd on tnany vi fncles. uml difh n nces 
m tk wdurcl sizes ill tfie front and rear developed 
With intrfKlnction of wagons, for this made 
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i^hijr[rr turns FurthiT, jtihre wlieels 

fbfil nn [i\]es fiiivt; in turning 

\i waji nct( li»ng befure stalinnury Lixles, 
witli int3e[3cndi ijt. frtrlv ti*vijUing ejiin^ 

iljttj ct?tnnii]n 11 Kc in mcNst p^irls ai Hh.' ivtirld. Thtt 
presint-tLiv liislifil wlii'yl tvith sipdkes is the final 
ri:^>>ii]t E>r a ^tkiduaJ nvrjliitiini frunt uriginal 

venltin.-^ in ini[jtiivt^iin:3it of means of trLiiisportii- 
tiun. 

\\'hi.X']rd v^diick^s, Imtli clumnEs anti carts^ 
were in use in Egypt at a very ^mrly i^Uito aiid^ 
fnifch painlfiigs uni I tKiilptiireSn wc know vvhat 
they were tike, partienLuiy tin; thEiriots. Frtmi 
Egypt, llu'ir use y|jreLLii tts titlier MetliterraiieaD 


countries, ^^Jjere 5nli!iM.*ip]ent cliLLnge and im- 
pnwement in them octiirred. diiiritrtsuppiirently 
pretetled eafts in u-e,stf!rn for the latter 

w<rre ia>t known tliiTe until aliont ItJtM* ,\.D,, 
though eliitriiits'Were in nse nnieh i-^irlien Des-pite 
a griulimJ linproveinenl in veliieles^ liowevtT, 
even us late as liltK) A.D.^ llsi- IhxIv o\ British 
earriagel rvirted direitly mi the asle+ and the 
diseoTniurts ot travel In them must iiave \teet\ 
great oti the ntisrrahle rivids of that time. Alwut 
the middle of the sixte^t-nth centtury, ihttsi;? i-arly 
citrts Were ittipplanted by wagoujt tvhieh eurried 
holh jreight iind pjissiMigers and. still laler. by 
ctxiiehe^ and stages; but it wiis ni>E imtil tlmt 



FlO. S57. Tffp: Loaded varts on the main traiik Street uf Sapporo, tfitf eapflal of liokkaido. Ttie 
substnirliul eoastrueliia] and huge wheilx af tlii'se eiirts linike tlieni adupEed lOT lise ul 1 podt n>ads. 
^innl.Lr earts are in n^e thnuiglwujt Chinat where mad;* are likewise poor. 

fliilhJiij. A ruiir-wheeU‘d wiigon with vi-rv small frcirt H heels, isti Sanj^i StreeL K%t>to. Japan. Tfieso 
smalt wliwb permit the wpLgnn tn turn Wathiu its leng(h+lieve^siuy where ioikU are often Very harmw^ 
as Ell Japan. 
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058. lip Ihc smtilli’r cris-lc vEilli>y* arc evinTihere poor in the Kcntuvkv Mounfains. even tr> 

duv. pw n.:id up ll»- vall.-y ,.f M<-aHii.lir.>ld Creek. Kfeultiitt CmitHV, stinm, ahoie. U luciitcii in Ihc crf*!t 
bi-d iH twerti Ihc kniy^ whull Sip.irat,. ll,f Mihail nmnnnt uf Iciel liTi.d In ctirn fnim 1 !il- hiijhiMiv. UndiT 
juLTi ptHiT I'ilut.a rsn'pl oii foul e.sf on hi^r^ Of iTLii](*|>jii-ki, ui diEItCiilL 


Npririg.y wvic siiVL-ntt it, :tml i vni for lioisit lintu 
tlK.Te;iit£T l\ivy wrn- uni iti ^t^iuTLi] u^\ Hii; 
sti'^idy jiiipriJvt'int'nt uf tL-mk^il to iii- 

ertuist iMJtlfc tTiSvi't iJiail oiiJvviTiLnrt lA jFEM^di. u hith 
aHortlc^ct eiTsplinniEjisl hir SLiTiit*^i hut itim-jitti 

]jiit St it] iioE liirgv luimlwrs, Iseciiusv hi^hivavs 

n^initinecl pocir, 

i(i”^hivinj Devehffmpnt. KcmeIs he:ir soTnewIml 
iht: mum rL-tiition iu country tlml eIie.- drculiairry 
^yutvm drn^-s to (bs- litiEnan Nitly, ftir they inakti 
jMisaihtL* the flow uf traik- ^vliici nourishes coeiv 
nnuhtie^ liiid llicfr urlsau ti^nkTS, tniicb tts (he 
flow Ilf lihupd docs die dilfcreot purls of tin hiimiLii 
IrfwH, Jn die ohsente of iforwl roads, t^ommuntca- 
tioTi bc.wnic5 diflkull; is eIil^ rule; and 

iileiLS dilfi],si: Atowly. I’liesi: cHi^cEs of tboir nhsLucv 
biiiM Inen illiistrnteil in csirlfer chapiers bv dtS’ 
nisstEnis of [idngcoEiiliEioos in ihc sfnitlKrn .\pi>a- 
l.iehiitiis. 

The firsl ^nal nnid hiiilcEers ^vrre ilie Hormnis, 
wIiAi n^ali24H| (hilt, wjlhoiLt offectivc means of 
wHTiTnuiiii^Hon, It woohl Ih^ ftuposdhSi (u 


lish tiji'ir cnijitm qu a substiuitud basis. However^ 
tbraiijfh tlk'ij- bighH'Liys wvre dtsitjfried primarily 
for militarv ii.‘ti\ ihey were likewise of iK-ueht in 
faeiliEating Iracle. I he Riirnaii raad$ were of dil- 
IcTi^nt classes and tyj>cs, but Ebey were always 
well drained, vntb snhstantinl foundatii^ns, and 
uf ailcfjuate width. All were surfaced nnd some 
were even paved with s^j.llLl^ed blocks of ^tone. 
So -WiWHotial was tbcir consfriwtiEm that scc- 
liona of wnie nf thirm are fl,EiH in use- Markt^l 
wilh tnitvsErines indicating distances to Home, 
thi>-^c highways remain an in]pro.^^ivc moniimcnl 
Eo die ability of ihe Ikinian;^ as highwsiv engi- 
neers, 

1 or hundntds of yoani after the fall of the 
Roman Eniipprc, there was no eoinparahlo con- 
strncEioFi of roach bi western Enropc. After the 
decline of Itnnjc, indi!c?d, ifio older roads fell 
inEo ilihTepjiir and for many centuries they went 
ironi Kiel lo worse, rbemfnrc, during this long 
pi^riixl, cpnly sjiiall loads et>iild be EUi^ved. and 
Costs of prodiicEs hauled w^ere hjgli. Under siicb 
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conditions, rnw TniiteriiLls often could tint 

nn’vt the LYJinpctitnkEi of iEiipchcts nt st^ilM^ird I w- 
cause of the cinfiL-oUlL-js mid ci>sts of lrLins[>nrt by 
liiFJiL Not only wiii inovcTnciit of j^oskIs difficult 
Ami \mi ]i U'as ofUm cUiogcrDus '^vell, 

for liiintb of highwaymen preyed on trjIFic and 
often nnir<.EL-rcd traveltTS aittl Iradcrs* Hoaik 
ivere pin^r Jn Etigland in the middle of the 
sirvenlcenth centijr\' that 8EM) Ikitth's ^wc ft'injfltd 
It] liavc iKvn c.‘:i|stfcirt^ by CrtJtiiwells lf^rtM:'?i, 
^while sfit-'king in the rnnd.'' When u trip 
was CTHilemplaicd ;it lllal liEne. it vvlls a eorniTion 
prikctiee to setid jserviints afu^d to locate the 
TTiiist pmrnjsinj^ riplito. for roads were strmetiEnes 
submerged for eonslderable stretelic^s M^d liravel 
across fiehis under giiidaneL- Lieeafne iiec'csKiry, 
Under sueh eoiiilitions, tra^itd wits itet-X'Ssarily 
dow, sometimes Hot much nioro than 1 mile an 
iMJiir. 

Similar ccjnditioiis esisled tn the United 
Slates until tong after the American Kesidntioi^^ 
hi the earlier days of the preCi?ding ceittinyv 
far example, an owrlai^d trip from Bi^stnn to 


Washiiigloii, D. C, svajs a real advent Lire+ At that 
linic, travel on fiMit bv maiiv roads migliE aeEnally 
lOTisiime less time thaTi when Litteniplcd hy use 
Ilf wlv^fli^tl Vehicles. TlinSn clnriEig tluit periiid, 
%vati■rv^■^ly5 wctc pre'lern^d hi hii^liw ayss wesi of 
the Appalachians, they were I lie only elh^clive 
means n| mciving ireight. 

In njad constnictiiin of early days hot slight 
at lent] [111 was paid lu the fiiuudations and UiSh 
clrainiigt' sintt snrf iicin g were gem Tally inado 
iiptLitc. The first Eei reoogniKe the im^xirtancv? uf 
Eii.Aitig rsJyid siirfatres waterprEHif were Telford 
and McAElani, the latter giving liis name to I he 
tyiH' o[ rfiad known as “‘maCinLifn'* alHint 1S30. 
ISnill on afh'f|n:i!ely draitjcd fomKlntinris oi 
croshi*d irt>ck iitid surfaced wflh flticr maCcriul 
cvn^p^Lcted by rEdlitig^ such mactidam rOii<Ls are 
a great improvement over ihnsn with dirt tnnnda' 
linns (vfilv, with poitsthly a siirfckcing ol slonq 
iitiUTldi-d in the under Lying soih 

Tire hiiihhiig nf any considerjible mih^age of 
gEnal ritads in the Unilctl ijlates dates Ennn the 
a^lvent of the antomttbile, for the effective 0|X-ra- 



Fio, 339, Aft unSmprkwW mad neat Boifikings, Sfinth DakoM. about 190*1 Slid i roads Jmprm-d great limU 
tAllumiyn travclandfa^h^ni d tsublbii on the rural di^i^ (UlsutUti nf rh.- niihlie Konds AdniniKtranond 
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fu-.. A supt'TliE^h\iny^ \Uv Pt*tfcinyKaria.i TiirripiLL% IcxiIiiDg cast nt tlie EcdUwd Intereljange, midviiiy 

|>^twtcil Eind VitL^lkii^h. wbi»rc ditviri can iiii-liciEi wit>i L'llilcd Stsitt^s 230 is niLitit], jLicUlt 

I Wo tni\L^ iinrl!i uf Bcdliurd. I, CoiirliTiy oF tlu- PcnnsyU ind ii Lkpanincmt itl Higliwav'S.) 


lion of whitli contiiiiimi^ Silrctrhcs nf luird-siir- 
likccd high Ways site nvuv^Si^ry. 'rliLTL'lorc, sinet; 
rhe turn of tlm century^ awinipELiiving tiio 
grtfLiter uiie of nsotor curs, llu-rt:- Iills inet'll nn 
L-itorintUL^ fo I hr nisi a I kt ipI niilcH iifl- 

^ccather mads. They arc Ifkc^^fse being \mth 
wider, with hi-Lt\'ier .siirfLiciiig, anil evnYcirt is 
vvifoiing incrfnsrd [avoir hir constrortioFit with 
the grrliter itrniiinds iri^pjsed by tlie jhli-adily 
jjniwing loads hiLnl^-d. Ejich yeur we iieiw spcntl 
WL-ll over ^nl.OOnjihtrOUO far their bnildiTig and 
iiijiititciiiniCv^ 

Tfsc newer tnuin highways are comriianly 100 
l<^-t wiilc and have at least two tridhc lanes; 
occiisirin.illy thiy rrncli widlhs M us nnich us 
20i) [cct. with lonr or more laric^. Sonu" cil rceeiit 
CTLinsiRjctinn. like mitny ot the earlii'r highwavs^ 
■ifc toll roiifls. lor the K;ivhig in Hnie. tiiel, anti 
wear in4iy rriMre thaji olfs^ 't I he chiirgrs liwicHrl 
lor their nst‘. An outstanding example of these 
iww'cr highways is the Petinsylvania Turnpike^ 
which cxlcijils east lo9,B infh'S from [nvin. u feW' 
miles i^.cit of I'itlshorgh, hi Midfllcsex^u few miles 
west ol lUimshcirg. Tts ciinstnitiion was designed 
to facilitate the ffnw of tr.iffic by eliininatlnn gF 
curcesp grade crossingfi, and the barriiT nf the 
Ap^>alaehi4ins. This w'us accomplished hv hnild- 


ing ] 10 miles of straight highway; 50 miles of 
easv curci'Si Ijv- passing all Icivi'iisi eliminafinii ot 
all road. slrtM^f, atjd mil intcrscctlotis; and con¬ 
strue! inn nf 0;7 niih.-s^ of ventilated limiiels, which 
saso yiMK) n[ vertical chrnl;i. Ejtcept in tla 
tiiTincIs. where but two iti numlier. there arc fntii 
traffic liLiies, with addititmal shortp [larallel, pavtfo 
mad ways to ulfiwv adnnssinn oF intercluaigc tralfic 
frrHi!i inhTseeling main north-smith arterial high¬ 
ways, lls shmvn in Fig. This likewise sImiws 
the prmisinn itnulc Fnr p:irkingcurs olF the paivc* 
meat. Built Eit a tnlal eost in cStoss nf STOjKlOJKKIp 
this is a ln|l highway^ the charge for operating a 
p;i.sseibger c-ir ipvit its i-ntim J5^J.6 mites fie lug 
Sl.oii and, fnr the ronn<] trip, S2-25. Sinu!lcr 
tnfis iitc lc\ie^:I for shorter disEanccs. The Penn- 
sylvaina Ttimpike Iilis proved v^^ry pipul.tr, 
lT4ivel now k-ing over tOJttMl vidncles cadi Sim- 
day'p aiul hejivy at nlber tirnEw. In fact, it ]ia.s been 
so snct'essfill that phi its are k-ing made for its 
e.vtensiOEi east to Philadelphia anti west to the 
stale line. 

Hich year witness^^s constriu-tion of additional 
mileage of new and lietter road.s, thongh even in 
I hr prewjir peril id wc hnid 51) per t'e nt of all 
Kiirfafv^J high^vays, on v^hich operated 75 per 
cent ol all antomobiles in tive world. In a[l, there 








Fic. Tap: nf tlir \rLuilifil(LTii i’Oivrii‘i linn nf tUf Ttifinj'ii'iipfi Bridiie pniiW i. wilfi tU^' 

I>rhM'lit hpiKkin^ lowiird mitllmVli “ils) M tU*- friH'i^EHa^itMl h thr lirpiii\; .iIuml! tih t\n- h-ll. (If 

K^ITIIIIL^Si u( l^^lU'l■|l‘^. 

^<pirf<i'H4i llu-^ Iwh-Ie'^'j,'! fiiini ri^ir-p.ivrtE Elivi'f Drh f'. vvilli ih linrti „\n os^p].l11llclli^ : Hioio 

l>y Ml'Lii tk(;l I Lin Air lli.jnrti"^'!. liI iEil’ \i'W- ] 3i.-|UirliiH.'iiil Hfl r.irk\. ] 
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vt erp iiitjfc tliLLn 5:lS31iS inilus of slate liiglivi ay^ 
wflli pT Vi-ut of itiis jiiiIrLkg<f iti 

nddihoii to 2.5’35«7T7 luites of dirt ro^ids. tiuwt of 
wtikh lire fully ns ^ood us iii the so-ejilh-d 

"LiutviiTinhile roiids” m mauy otbrr parts of the 
world $nvh CHuua. 

hi additiopi to tbe BePiiisylviHim ronipike 
wIitL'Si I mi Ihx'ij du’seri I pe-iL wr ulrruily have 4(31) 
infill ol tlioroo| 4 lily nicKlt m )iii;hways iu llie Nevv 
\ork frietrippulitat] artMi Los Angrles iitJtl Pajui- 
dvna nw luikiH! |py [Ik Arroyi^ 5c%?o l^^^-kw‘ay apid 
ijvs Angeles fuss the C^ihiieugji Pass Free^vuy; 
S.iti Frill leiseo Ilus u sysEi'iu whieh iiiL'lLicleS the 
Sail Fraiieiiiis Buy aeid Colih'u CNite liridges witli 
I heir approuolies. Further east. ClutagLi's liesi 
eXanipU" t>f Lk tbortHigldv iiioderik lifgh^vuv is llie 
Outer Detroit tlie W'oodwartt Avenue 

siipETliighvavj and ClevelantPs, Jhilkley Binile^ 
vuriL 

It is now proposed to imjirove our existing 
.system of overlaurl Iruiis-pfirtaEion by coTistrnc- 
Hfin iy\ a A4.1)131)-miSe tic E work of fjtpress Ihgh- 
\vuy.s ut ati e^^tiiTiuted CT^st ftf $>43.£HHy{M3h.(3hh^ 
ivitli the wtirk to \k'‘. ipreud over a pcririd of frnpTi 
10 to 2E) years. These liighv^ ays are to he ,1130 feet 
wide* w ith fuiir tr.ilKe lunei, no triis^ I ruffle, no 


iieuvy grades, |U 2 iliiirp mirvcs^ and an iinob- 
siructed view aheud of ;it least SOO feel. As 
plLiniicdk liiii^ will allow cili^rs lo lie by- 
p;issed lE desiTech in the cities, tlw.' lilgliway!^ will 
Ijc cither clevaicd or depo.'SSial, preferLibly tlie 
lalteri lligh^iLiy lernilnuls Mill also be provided 
io the lurger urfnio ctMOerii, ^vilh rieardiy; pri- 
vifcti'ly operates I parking garages. If eurriid 
through to coiijpletioii. tfiis eonzitrLiction will 
prodi|E,i* a revsdiittfjn in trai^spirtuttoiu 

fn Chinu, by c^inlrast with sLTindiEinns in tlie 
UiiLiid SEates. i Iiitc arc, e\ cJi by the insist liliifTal 
cfitpnniilcs, only a Lx ml 4(34J(30 miles td uiitoiiiobile 
rrxids und, U*r the entire pipnliitjon, but 45,000 
Cars. This nnmlH^r hieliKte^ tnieks, nvoEnrcycleii* 
Lktisscs, und all nElver giLsoliEkT-pnipelled vehk-lcs, 
111 is is only ul>oui one Ciir for eaeli 10,(300 pt^r- 
.sons, hi CJhiiku, most roads are still narrcviv and 
[iikor. iniK']i as they were in this country immy 
year.s EigQ, 

Modem higinvays arc ns>t only nsefni in timus 
of |’h?ace, hut Ehev are alss> of great importance 
in innes of v^ ar and, isi Cemiany for one tsHiu- 
lr>', they h:ive Iwn dcliber.iEely instructed for 
miiitmy use, much as in the days of the Boman 
Jvoipire. The same is true for some of the great 
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Fvr~. TIu’ old CltL‘^;iip"^t£e and OhUt Ciftal, wiih tciiv padis on ciMie-T side. Ttinisch CHiiryiiL^ iiuit'h 

Freiji^l tlqring i|j turly liii^tury, [I j-itocky iim d Uni Sl«(lrj Uir il hasi Im'i-ii si]p|i]4uu^l hy du- rail Ihte whkii hm 
puiuHeU in the: iVlorojL- ^'uIIl-v. tCourk'^iv of tliu IhkltlinoTr i\m\ (Miio Hiidn^iiL) 


high ways of liiflLt, purtk uhtrly ihnw of ihr 
ntirdiuLitL-m frcintiiT. 

Rii^rr mid Cfitml TrimupurUiHotn Ihk 
ity of litiTi/.iiig tiVATS U\t ErHiit^porAiliiiiL mmi 
hven dis;ooVtT0(l wry I'lirly lii ifu: history id tUv 
hii] i>un rrice, jiiiiil ^niti niFts nuist servett 
ha :iiiJ tnivi'l ant] Uiz In-iuht in very 

aneiiiijt k'niieA. im- ol cmiillU or jirtiHeiLii 

^ViiliT^Viiys IS E>l long ^taiuliog, hv they \\x-w 
i riEployetl in liorh E;^ pi aiid C’hitjii :il IvJisl 
vevtTikl hiioilrod VL-nrs jirltirr the tinie of C-hrint. 
It is hidievrtl. for exam file, mi I tie Klsjs of rqHirls 
by UjeIi ll'^nadotus aiul Sti-aini, tkit ihe Egyp- 
tiiitsA vot a Lninal lu \inu (Ik* Nile and the Red 
Sea. iK^iu'fL-ii elW uuil 52 i This ivalitULiV 
x^as 37 mihs long, llMJ h«ri witiv, ant! -MS fta'l 
deep. Eind ifais of iliEnensiaus to Hij.iE Lwj.Oi of 
i'tiMsiElerahlf Siinitarlv. the 5 <iilI1iitii part 4 sf 


tliL- Cnuid tainaL «iikli uinneidii the VaTigt'Ae 
\ alloy with Ni>rth i'litiLii l*Liti. wak 
T^ErtJetifl ill ttu: tt'PitiiFy Ih'Io-ti' CUirist^ .lud 

its iiorlhtTPi oxlfTision was {^ornpIt-Ei-d early in tlie 
Cl iris t fan era. 

Fst itTiEiErios tlkTf liLi^A lM^en n spEeiiflid system 
of artiHeial wateHiVa^'s in Holland and itiaiiv miles 
of laiiaLs it] most of ihe olhtT (.tnintrles of westen] 
KEirojK*. Snnie ol tliew date baeh to tiu: lime of 
rfii- Uoman Empire; mtwt o| them, howevut^ are 
of Timre retT-nl it ni struct ion e arnt some have licen 
linik diidrig the prism]l tt^ntiirVi Hie epiiiemic 
id eaiiLil litiilEljng reached its peak during the last 
part Aif iIk^ eighU^-nlh und l}k« i';jr!y \wt aiF tlu: 
ninetei-tilh eeiilnn-. w Ikti mails wata^ poor and 
railroatls wers* onkriown. Thoi igh today ol miiA'll 
Ic^s iiTipirtance than at the tiint: of their Lxm- 
struetifHk tljA'se earlv Eittifi-'ial wtitA^rivavs in their 
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time pliivrd jii iui|>u]:luix| pnirt in the dfvelopmeiil 
of areas thev ser\'ed, for ihev w^w u great 
an^provemeiit over Ehe othtT: Eneans of tmiisporta- 
tian of ^luil [len'ocJ. Ileiic'c iheir ij.se lowered costs 
of L'arri.ige of goocL? jiuaeriallj', fn fact, it k prolj- 
abk- ihal, except for llioir exlstencx>, tlw kirge- 
Efrcule fleve!c»pment o± tirflustry %vhich ro.'iiiltLHi 
from their iixk Iei LngLmcI woiilcl have been 
inapn^sil^le. 

Moveiiient of grinds h\^ camrl ha^ thi;! olnitnis 
dL&aJvaiitage of sIoiveiu;^, licith Ijecaii.w of tijiie 
lost in passing tlirouglt Itjcks Lind the fact that 
high sj>eciL eainiot lie nuLiiLlLilitril. siiKt diLiriiige 
to ilie Iniiiks >voiL]d rosnlt from wiwh caiuard hy 
lioats in transjt, Duriikg the piTind vclwu nver- 
IjiiLtl trade ^^mis oirrEed hy patA aitirmiL cart, aixd 
wugdiK vi hen latitl laov^TmeEit ol Jreiglit was il 
anything even slower tltxin hy canal, this iaet 
was not impjrtaTit and eaiLiiU mvl all oomp^liEion 
sottafssfnily. 

In the UoiEtnl States, [he canal-iniiLtli ej g inania 
oetMim^d a few years laliT Ehmi in westnti knnxpL% 
iTielnding Cfeai BriEriin. Ear]\' I'cnistTiietlmi nf 
sevtTiil .sluirt canals along ike AlliLiilie ?«^ahEiiirtl 
proved wi ]>rnftkiiile Eh.iE the lniilthTig nl loiignr 
artificial itHlefVMbVs hi link the driiinage of the 


mtefiEjr with that ot the AlLmtie sr^almard soon 
ftsllosved dririhg the first part of the liimieerith 
eenhiry. The most notable fpl ihi'^ Imigcr wntt^- 
vvuys u'axj tlie Erk> CinalH i^ith the diesapeahe 
liikI Ohio also of considcTahle ini|akrt:uic‘e+ Fur a 
short period, these canals, like tho^.^ of we.stern 
Fnrnpe. ser\^cd a ti^efnl pnrpc.bse^ During tin.' 
later ycani of canal hiiikh'ug, hcKvover* rail coii- 
stmctitm and the hLljiLHhictioEi of steam in trans^ 
pjrtatEnn made such serioiu inrnads on their hnsi- 
JieiLs that they fell into gradual djsnso. This was 
E me cvi^ii ol tho.se such its the Erks the 
New 1 <>rk Stiite Barge Canal, opi u htch cnoimoiis 
sinus were spent for iinpinveraent. Hi vers Itke- 
vvise fell into hicteasing di.siLSc^ as rail trarLS|>nrta- 
titin exlemii^l, and especially ns it impriwetl. 
”lhi< hastiiry of canal eoELstripetion and river 
has lieeii CPinsidcE-id more fully in Chap. XVlL 
to which the student is referred. 

The ”civili!sing ndb" an? ll develnip- 
int'uE ppf hut little more tfutn a centim% The first 
ritilroads built wvre dx^signed tu move coal from 
the mines to water higlnvays in Eiiglami: their 
functioEi as piss4nger esirricrs diweloped sEtme- 
what later. Prior t«i tkar CPjnstructiom hatl 
lag'll tratisprsrteil, first bv pack animals, tlien by 



V ,L r Kjg^rrtifrr, UM u [|h ^(KXI Erir v. 1 ™..tr li. 
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Kic:. 305. Tivr "AlhbiOtt'' of 1832 lullJ tlii? luiitl hv nk'liiiTct Tmlili', tlir Pullniiin uf liis 

day. 11 i\s firsl; lonYmotive tci enkT Tt^lion'it capilul, in Trains of that lime oi^i'fjili'd cm strip- 

iidiL If^c'lof Ui i,^'LM>d thusc jliuwii 4 iIh7vi? ajc dkc rails uf l:uclax\ (Cu urt^i^v ciJ ihv BjlCiniore atid OUin 

Hiiilrsjiid.) 


i'arts, iiiLil lilur Uy wjgcm. But t.*v-en with these 
iinprovDfnents, hLtiiliEig eusti: remaiued high. To 
reduce themn wt>udpn rails were intnxlmvJ; 
hitei+ to di*c.Tr3u4e wear, these vvt-n; pnUeeted hy 
strap imru and, iii iTOd, short ttist-irou rtills uere 
installed. Despite these changes, animals still 
luniishi^ die niotive pEitver and it waa nut until 
l?!Sd4 that an engine %vas used, even experiment¬ 
ally. The first of these early ItJCMiiotives to 
prove c-omniercially successful was that of Steph- 
eusnot wfiieh wlls tried out in 1H14. With stibse- 
queiit improve men t. this heeamr the Fnthc^r of the 
mnclem iDooniotive. The first railroad, the Stfjck- 
tun untl DarSiiigloii hi^e. was oin-ried in 
hid I Ids WhIs list'd only for carrying eiiaL lly 
1BS4, however^ pas^eiigt-r traXEk' had Ix'en in- 
aiignraleel and thereafter rail couslruetinn spread 
rapidly. 

Develo|Tment of railtc^ads iu the United States 
paralleled that in Great Britain, ilie first cats 
operating on mils, used sii hauling Ijolh freight 
and passengers, WTte drawn hy horses; not until 
May 21. w^as steam used for motive poweti 

Thbi iimnv^tion was prompted lu p:irl hy favor¬ 
able reports fron^ hlngland and hy \valeri.eay eom- 
|ietition, partiruliirly that of the Erie Canal. 


ii[K'ned in The first liHHanotiveEi wei'c bid 

little superior In liorses for Euiitive power, hi fact, 
iti a tAW "TiPm 'I'hnnibT the' fir.st 

Aiiterleau Ineuinidive built, and horses, the laltet 
won. Neverthcdi^sii, the mev! [leomnstraied the 
value of the hsoomotive to an extent that tlic 
pdeulial .hnprriority of j^eam ^vas ri?cugnizt'd. 
anil shortly thereafter it displaced other forri^s 
of motive i>ower on Amerieaii niilrnads. 

Crt.im these small Ix'ginnings has devolopcnd 
the present rjulimd system of tlie thiited St:vtes, 
tillII the priinary reliant'c for trnvel innl Eraos- 
portatinn hy lanch excepi for short distnnees or 
nude^r sjk^eiddly fa^'oting cinnlilums. From 2.'3 
miles in IMd. niilrnaiE mileage intTeicieil (n 2S1S 
|jy 1^ ItE, and to fiv ] i!^o0, at ivhieh dale all 
cxci'jit S(E toilers in Ij4iuisuina were east of I he 
Mlssissijipi Kiser- TTien, as ratlro^ids were ex- 
tended westwiird and gap.s in thir eastern systems 
svere closfid by additional eonstniolion, mileage 
nearly doubleil eaeh dercade until 1 43 ^) 0 , Uv which 
tinif therro sverc 16-'3.597 miles, not iiielnding 
parallel, yarcL and siding tmeks* Tiic maximnm 
inll 0 age+ excluding donlile trackage, was attained 
in lySd, w ith 249.0-72 miles in all. Since tliat date, 
ihi^ri'^ has liern a loss, if donbfe is: 
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chiUrdr Al tike bt-i^iTinEng nf 1^140, lh<.> Uital 
iige lijcl ttp 235,00-1. as a result nf e;iflier 

ipvetl]iiilcluig aiiO I be t^cpEnpetilinji nf itew forms 
of tTiUis[]iLit'iLilior]. I>espite tills fiict there is no 
tK^iiivuk'iit set of rails eI!k^ where in I he \'korld* 
AtwciipLinyins' this grtjwth oi milesige, Anier- 
iniii railrtuHls luive iiii|iroved stfuilily and iti¬ 
er e^isetl in eifk^eiic)% In 1930, they mined 34r 
lfl2J50 t^irs and i.eKi.2ir>,(l34 tons of freight 
3^33,43.KvJlS,t300 revenue ton miles. DnriiTg the 
same ycur ihfV sdsti earrii^tl 45lK375,551 piLssen- 
gers 22.6 tl,:3;34«222 psisst^iiger miles. OnriTig tile 
ilespitr eritieal sliortLiges, even these re- 
mLirhahle reeords were surjinssijcL The of 

fts'ight traitiit h.is stvpperl up steadily; hir esaim- 
pie. it is tiiUay 62 fper lustier Mnui U was in 
1921. This s^x^'ding up of freight imovemmit 
jpivi'S lui.siiie^s of dollars each year in in- 

veiituries alune^ Lind this liei^efits ;ilL At the saino 
tiine, liotti ireight und passenger rales tuive 
decreast*rl, whieh resolt^ in other Siivings. Uti* 
fortun.itelyp ns n result nf increased hiln^r ;uid 
materia] twists, thi,*! trend hiis !»een iiilemipted, at 
le:ist tempomrily* 

PasstMiger Service has also fx en I lettered. On 
the first rail lines, travel was slinv^ iiniNimfortable, 
nntl dirty. Eaeli dee4idi\ partivtilarly of late. Iia,s 
wilnessed some chmiiiatifm oi these tormer oh- 
je^ctinnahle eonditJULis. Ikihidlx-ds have improved; 
ill iiioJiy t'-ax's, rails are now welded in mile-long 
sei'tuais which makes it impivsihle to nieastirc 
train six'erl hy eoimting wheel clicks at rail jnjtitSh 
liodi malie rifling stnnthdier, as well as having 
(idler advantages. Only a ie^v years :ignp passete 
gtrs elnst'd all car winclmvs and fl^Tors suid en¬ 
dured as Ix^st they ttudd, aiul engine cre^vs 
providi^tl [hvTiiselves with svi^t Kprmgcs to protect 
their limgs from smoke and gases in tunnel-s:; 
tiKlaVp diis IS nn Iniigvr necessary where dectrifi- 
e.itLon has iK-tairred, 

The most recent ifiiprovemeiit is tlie use of 
l)H"!i4.>h]Hiwcrccl liaspEiiUlii'es* a dETwliipment of 
the pasi 15 yeiirs. llivst' pow^t.f plants mine jiir- 
condilioNoi.1, clfjsed Inlxs nf jftaiTiless steel, with 
donlik-pancd, hermetit^.dly sealed windows of 
shath^ri^rool glass, which w hisk passengers 
the etanitry at speeds undreamed nf in tlie early 
days of railriTiiding. Only I Jo vvars ago, it icHik 
John <^>iiincy Aflums 45 hemr^i In travtil frnm 
M'sitihinglun to New' York and riajnireftl sk 
changes cn nmtup This w”.ik mpiil I ravel at ihiO 
time, TndiiVp one can make llie sanu' trip 2201* 


miles any day in slightly imdi^r 4 hours at a cost 
of less tiian $5.(>0. 

Iti add it loti to hauling passengers, Dieseh 
piwered Icjeuitiolives ha\ e also [(lund general 
acceptance in many s\vili hing(ip(3ratinns iH^eanso 
of their lo^v costs for operation and maiEstenancep 
and becaii.se smoke is object iorudilc in dlivs. 
Motk^rn freight trains no more resemble those of 
the past than do those which carry^ passengers. 
Etjgincs ha^e increased iti powder, cars in .dKe* 
and trains have grown m length. Pii.'knp and 
delivery services liavc Ixx-n itistimted tii servo 
shippers; livestock in transit is fed aird watered; 
and Uags may cveti have sluwvef balks on hot 
days, by use of sprinklers on .sidetracks. 

In eoiistderitig our rail lines and ihcir futmre, 
ft is Well lo beoj in mind that, despite develop¬ 
ment of iniprovetl liighviays and other ineaiis uf 
truii^pThriing passengers and inDving freight, the 
niitruads still constiliile die bittkljone of luir 
transportation system. I’heretore, in planning 
efFceti^T means fur keeping the lileblood of iiv 
dustry moving, ihey should lie actordr-d the ^xisi- 
tiun to W'hich they arc eiiNtled by their iiiijx?r- 
tance. 

M'iEh development of navigable interior water- 
Wiiys, improved roails and rail lines, partieidiiily 
of the laEtur tw-re transpirEntiiiii luis iHa'ome an 
iiiiportant economic activity, employitig large 
numlKTs of worki'tSp butfi directly and tndirt^nly. 
For i^sarnplc, developmcnE of Eire automobile in¬ 
dustry in tile United SEalcs, made |XPS.vible by 
improved higluvays, gives einphivinent to stwefal 
million workers in ocei.ipatinii.'f nnktimvii less tfian 
5i3 years ago. I he rapid esteasiim of rarl lines 
during tbc last three-cpjurlers of the nineteenth 
CxMiEnry^ fimetioEicil similarly during ihc pri'cvtiint? 
59 year.s, and it is probahle I hat the hint half of 
the tw'enEietli ceiiHiry will bring cdiaugeS ^vliieh 
may hine even more tar-reaehingetfect.s than any 
wdiich hiivc (xxauTed np \n ihe presetiE. 

Sfirhamzi^il Hoad Tramporl mul /hr ,lifOff/f'rn 
^fotoT Cur. ExtcTisive mcchanr/.atioii of road 
transport cliLijraeliTi^es the third important and 
latest stage in the evolutioa uf hind traELi[v;atati(m- 
Tht; first began with iiiventlnn of Elte wheel and 
its applie.htiiin Eo (,-arEs and wagons; the seetind, 
wdth \ivs4:-o[ die sleiim hKiiinotive un r.iilrnads; the 
ilhrtk with mccharne;il pn^pnLvErai of vebieles on 
highways, Lh^velupmcnt (it Elie pre.senl-day anto- 
inobile, and criiristnietiEni of sysUaos cn' surfacivcl 
rtxids. 
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KtC. A mLiftlt-ni SlrL-;Li]ihTkfc.'d tTuin, [liy 'X^pllcil Limitifd ” ofossitij* llwr Potolitm: HU lt 

Ht ELkt|KTS Perry. Tikis zdl-PullTiiiin tnoii^ ivlueb C'lkSt iiifM ;nid WiisSkhig- 

tiJii. h liiinli tl hv 4 k [vwn rjiiii 'X*tKS K.l\ Dh^^d'L4Ln.■tfie lix^kiiiolUr. (C-.kurU-?iy sif llie IkUiantk^^^ 
OJiiik rinilruadj 

A Ttkodim fretj^liit tniin cn MUtc ki ikku codl pier iit Lnrtilx'rt Puinl. Xorftdk^ ^'irgitkia. 
Lirrikid 111 tike “dullkper” til llie pier, liie V,Lr^ are llfled lkii-tlisLi3ri.u]U iirkd tUeir ixpikti^nts dLiiu^n^l iolo 
like lki:k|f:|>> of VeS>eb 4kt llie rate ipf triTks iiik luniJ, 4 CokUti'^y td Use Noricillc uisd \Vi*s[t rTk Haklvv4ky.) 


Tlie first Ti^eidiikkiii.'iilly prikpeHeU vehiL-k's to 
Iht ojn^raled oik liigliWiivs were poivered hy sleikm 
eikgiMes, t'\pTknioitfiklly a.s iMrly as JT69. a kid 
ixJlnl^HT(^^aily in Iirjflorid by Tltoni^li minv 

of those 4ilt4iirioi[ ul lH tu 15 ikiiles an 

hour LLikti aldi.^ to oairv ns TtkLknv as ] 5 piksson- 
fliey wore oikilple Us moot rail otinipetiiitsn 
^uoLOSslulivs pailiy of ihc |UMsr roads of 

ifiat Hrno. MtH-lkaoizod Iki^hivav transporUitkon 


tliendoro ilid mst ussinno liiiporLiikoe iintkl tkoich 
later, wilh invention yf the tiktem^il-toTiilmslioik 
oi^giiu!' and iU adaptatfoci for aiitooudikles. By 
Ciirl Boiki^ hiid Iniih the first sutti-osshil 
iikotor oar itk Genkiany, and Paiihuril toltowi-Ki 
shortly s^ilh u soOoikd hk Franti:; wjon othtTS 
were hiiilt ekewhere. PrCHhsotioki tsi these 0403 
repro.soktlcd ifio la-^j^iikikkikgs of the ukkiomobilo 
itirlikSttV in tlklTTkp^, 
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HOW MAX OBTAIXS 11 IS LIVELIHOOD 


At kkbout the Umep tiivriiLive 

M'SLt espcrinientinEi with b^jrsek'si c^r- 
ri^igeSn Lind bv IQtUJ ;i ntiinlk-r were 

im the niiicls. Tiioniib tln^se warv the 
ioreruiniL-rs of liie pjresi-nt stre 4 nilitied preducl, 
they were tt stranjje iiinl heterngeuetHJJi h>t, for 
e4clh rnjire^-Litcd whLit ilji invrnti^r LhoiL;^hl ll hid- 
Jiir CLir slitUiUI l)e. Paltenjecl after the earriii^es of 
ihiit tlkiv, iomc ret as [led thir ctir\%:d diijihlMjard 
i>f thi.‘ wen ihongh su it I he stx^ket lor the 

nD'lungi-r-needed whip. AH had so loiielh mad 
elL-LfcrLiiict+ ihiit it wlx^ easy in “get mil iiiid get 
imiter/' Irefjnently necessary^ in those days. Some 
were pusvered by sleani, others by sEnrnge liat- 
terit's, hn\ nui^it of tlieni userl gasolinr esigines. 
both ehjiitj iiiitl gear drives were einpluyi-d^ for 
Ehi' niotor Car tvas in its eKpiTimentiil stage, with 
liicycle-repair men. miidihiists, erigitieers, and 
amateurs Eestiiig uot idiMS. S[>ine^Ei[iM.'.S thesi^ Ciirs 
rjiis 5it fair speeds and sjon'etimes they refused 
to siiove; when they t^peiatetl* thiry heralded the 
I act uuitildy, 

in those lUiys, even tlie nnssl used and iTiijJor- 
tant roLids were geEserally ixHir, Over jmrlions oi 
the majo highway IvEwrun l>etr[iit aud Chie-ago^ 
tnr example, there were many stretehos ^vSsere 
speeds iti exetuss tsf fi to ff miles an hiinr could 
tiot \iv Tnaiiitafrsetl wilhtml liisaster. Beeansc fsf 
lUf freipient deep nits in ihe.se* i.‘arli[T toads, it 
Wits lieeess^iry lii use wlii-ek of large diameEer 
and to fla\e t^DlisideriLble road dejiraiiLf:. ||ow- 
I'Ver, Eis ioviiership of ears illt-^eas;t^d. pnhHc 
deinand fi»rced highway iJnprsH'mient and de- 
S'elo|mteiit of onr presenu network of hard-^or~ 
laced ri>ads+ 

Much id tlw earlier exiu^rimenlatEOEi with 
*1iors4h'SS linggies'" net'llrn-d hi the Miildkr West, 
parliettlarly in s^mEhem Miefiigan and iiiimi.KJi- 
atidy atljilining areas, Tims Ehe pn^smE intliislrv, 
which taiginated from tliew.^ small IH*gLitilings, is 
stdl coneenErated iti that ri gion, with fletrcHEl uiS 
itj ecu Err. Tliung}| the sinE nmiil>ilL' iiii]LisEr\ was 
iktiE an tidsIkEHit Ilf I'arher inLEiistrit's but ajj inile- 
penilent developmeiit, s^iEh ituTease in Its hn* 
|Hjrtaiijce and tlechnc in that iif the sn.jinLfac'tnre 
of CiUTiages and their parEs. many lactcirkrs were 
c-oi I Verted in produce whiicls, bodfes, and pLitts 
for aiiEomohileSp and some itven emharked on the 
maimhicEnre of oiiiTiplcle motor ears. In enrniec- 
lEms wiEh the niLirnilaetnre of aiil[>mohiLes, pro- 
docEioii id othipr typi^s of nmtor-dri^im vehtL’Ies 
such as lais^it's Hial tnicEors of ty|n ^5 cle- 


velirfH'tl sotnewhifct Inter, gt'Eiemlly m separate 
plants., but rjuile comniiLady under theifianif man- 
agemetiL 

ConcvnlrLition of the automidiilc industry iti 
snnllieosterii Micliigan worked great clmnge m 
that pLirt uf the slate, pLirticularly in the urban 
Cel iters. Detroit, ji plea^int resident iyl city of 
only 285.704 inhalhtaiits hi lOCNl almost doii}>led 
in sL/a- during eacli decade up to I9;^0, by whicEi 
date its popnlHition was l,568T:iG2. During these 
same decades, j«ime n| its suburbs grew^ even 
more reiiiarkahly, with the result that the present 
jxipidatiot] of mririiprditiio JJetroit Is appmsh 
mutely 2.0iJO,OOh. During this period of rapid 
growili. what liad earliiT l>eeii farm land Wli^ 
shortly SI it hill the city limits, and hnkls and pas¬ 
tures gain way to private residences, apartineiit 
iiouses, storcii, mid office buildifigs, Flint, Pon¬ 
tiac, Laicsiiig, and otlier neur-liy urb.in cetilers 
enjovedetjiial or even more phenmnetial growths, 
Flint, for example, w7lh a pupiiliitlon of only 
l3Jflf^ iti iy(Mh became a city of 156,497 inhabi- 
Emits by 1930, 

The advent t>f tlie antntn£>bi]e w-orked great 
chjiiiges in tratj.sjvorrsition during this iaiiie perkai, 
to 19$!), Short-haul passenger traffic by rail 
dI\iiiip:aTed almost completely, t!e,s^troycd by the 
greater coiyvi-nk-nee and fiexihifity of private 
anlotnolsiles and comiiUTcnd bus lines. More- 
ov<T. the hiisse,s, which incfLMserl steadily in 
niimljer.Vr and comfort; cut into the ioiiger 
haols SIS well, far ivithin years It has be¬ 

come pos?iih!cr to travel almnfLt any where by biisse.s 
whiL’h upi'mttr on n^gidjii stihedules frriiti w'ell- 
i.M|i lipped termiii.ils at rate^ the rail linrs eiititsol 
inwt. la-cuuse they luMsE £iei|Liir<' iirnl maintain 
a right of way, Intenjrbaii lines also Inst Mieh a 
targe fraction of their revenue tliat nKmy wt^re 
Kirced itito biuikiLipEev, and str^;l.^lclLr lines, were 
;ilfeeti^d to the extinit that nujst t>f them operate 
V iEh little or no pruEit in unmia] times, Nhit only 
<Iid bos IIrv.s lEiiii priViite cars alfeet passenger 
tralKe, but Iriieksoperiitingmi the improved liigh- 
w'ays iEiJiE.Ee stTtEttas inroads on rail revenue derived 
Ironi hauling freight, in fact to an cxleliE that 
the niiE lines liLive ui many cases added trucks 
tn their ocpEi[iiiii'iit to recapture the bosinexs. 
It is well to reiiK-inlxT In ennsidering the henc- 
fits deriVE-fl from hiLtilitjg by truek, tliat these are 
Tnade jios^ble otily l?y higlnvays built and main- 
III] lied by the tiixpayers. in oilier WE^rds, tliat tlic 
iriiL'kii sire subsi^lized liy the ^tale. 
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Fftt. :Vfi7, Tljrw stupii* fn thr <>in1injn)i (if ihe tiindrm mcUKr t’nr. Tlw I^MII fhnir clfivr OWninn- 
titlf kIihwh wLin i‘N^‘iiHalh‘ u p'nvi’ifEl bv n iiHtifir, tn iKidv a I'tini'd 

bid tbo 1W>2 Ciillll ■ic at SL'i rii^l(t slioWi hldELJltdoil^ di-piirhirir \nvm llii^ f^-krlicr In the 1947 

Cudilliic at the briEtcmi, re^enilil^ince to thL- bi^gg)" has cl3££L[>|^nLrL-d iN.Kiip]t'teIy. (Cmirto^y of tlic* Genc-ml 
Qjrpinittoi] J 


flt’e'eiij ■frOi^s^JtPrJ'w^hwi. When mim first piil ejiiI 
to Mm m ships is bill iiiisHt[alir3Ti of 

c'f>45tEil walors, Avith sailings frEsm heLiflLoiil to 
hpadiand, [K‘eA3ETe<l very eur!\\ eerhiiiily Ieth^ lic- 
fj-jre ihe Ihrth of f^Erist, Hy thE*- liine oi the 
PhtK^iU'fEJTis, a people living at the east i'n{i of 
thc‘ Metlitemioeati. lontE sea \T3y4i.gi\*4 ha-d 
nd.itiA'ely Ltitonnui. lor thtvse |je<>ple visiteil 
Britain aiul are stipp^iwil Iia" some tii have chr- 
ciJiTioavimatc^d Alriea. Among the Cl reeks a ltd 
Rrimans, thEingh iisi'vl more for war than ctiin- 
nieretJ, vessels propelled \ify Oiirs :\ihI driA VTi \yy 
sails were likewise employed in carr),ing sea¬ 
borne trade. During this same pmod that iiaviga- 


tioxi ivds developing m the ipiiet waters of ifw 
Medtterraiiean* the popitkitioiis of nE>fthweslern 
htiiropr W{-m ;ilso taking to the sttirtoier of 
tfie North AlUintic and making eslendeAl sMyages, 
assntOE'<l hy iMime to has'e ejorted them cA'en Ic’^ 
the shores oF the New Mi’orhl. 

Folkrtvitig dis(rPA'**ri" of I he New World by 
Golnnihns in 1492 and rnanirling E>f the f!a|w of 
CIihkI Ho[ie by Vast'O dsi Catna^ who reached 
India XhiV 2tk 149H, new iippchttnnitv for de- 
selnpment of wa-lionie trade opened ap and 
ci^mniert^ inE.reLised raphlSy+ During this early 
peritid of iHxsan navigaUcjm laovever, Aessebi 
WCTTC all small and driven by sail. E^'eii the cele- 





















HOW MAN ORTA [NS UlS LlAin.IHOOD 


hnited EiLst likdi;itiieiiH ihv liiiesl vf'.sjkfis oi 

cIilI excised 15E>0, with mimy not iiuire 
Jhiin 1<MH* lorn iel They LiLso h^sd In iff hiwys 
niid htMvy slerns ^vhicb (tvMh dieni sluw jnih-rs^ 
To renietly thi* shorlccwTiiiig, AisHTji.tiEi ship- 
lnii]i:li.TS desigTied! ihi* chpp<T. the first hoal of 
this Ev'^x: prcihahly lieiiig the liiiinehed 

in i?i45. The.se maih much faster time 

iKKMLuse of IIk; ^liLkpe tkf tlieir hulls, die Greiit 
Hvpublk, liiiinehed in IJtSI uudouc of ttie largeiit 
siiiiiiig ships wvr In lilt ^ iiukkiiig the emssing from 
.SniTEly lifMjk (o LKinirs End hi h’i days. Tfie days 
of supri niitcy of the cli|i[XT^ liowi-ver, w'rre short* 
for they w ere soon driven frtim the seas by the 
Euore elUcieiit .sk'-nnship. 

Hie first to achieve ericiUEk'tcial success fii at¬ 
tempts In use steam fut the prEi^uLlsion oj i^hips 
was holiert Eiiltnu^ whfjse Clrrmoui lujule the 
rfjiiTid trip from New VorL to Alkkny, ci dutance 
of 3(10 lEiile^, ill f12 hours in Tlw'se early 

stcaiTiships -kvere drivvii hy pacldlc wheels^ later 
su|XT.scaled for ixvaii-gning vesvids hy screw pro- 
pidlers, though still used ou rivet In aits. The 
iKuior of first crosufiig tla^ AlUuitk- by steam is 
claimed for several I vessels, hut wlsichevef it muy 
have it uctrurred about 

All llie cLkrliiT ships were of wtnjd couslrue- 
tiiWE. fiut it Wits Eiot liJii^ uFler developmiuEt of the 
steamship that the siijxrlority of iriKi was 
Tiiiied aixh shfjrtly tlier<^aitiT, vessels iijcri ik^etl 
rapidly IE I sm\ Hurlikg aiuf suhsf^fjuekit to this 
siime pulod* imn was supplaaEtei l hy steel* and 
power phiiEiJi 1 UulL^^VE-ot j^eat rhnugc, the TELEJ'.St 
ff'tumt tlevelopiueEit hidog iMtrfnIuctiriEi nf tlie 
Hiem^l eni 4 :ioe, whk'h burrE5 oil and aElds pjeativ 
to iIee- elfecliviunss nf miHlrm shijipitig hv te- 
E|i!irE[i(; ktss fuel Space, Toifiiy* 20 p*T cent of 
the total iHt^rui tor I El age of the WEirhJ u^x^r.ites 
with \\iis- type of ec|uipiEuuil. 

Not UEitil coiEi|ucsl of the oceatES liv cargo 
ciirricrs of Ciknsidcrable siziv Eilile to <ip'T.ktE: at 
fair rates of sjxxxl, was developiurnt oE lUiv con- 
sitlerabEi- Iraile In'ls^reu niunlries tK stiuierime:! 
even bet^veen parts nf the suuve i^ouiitry possiEde, 
for freight rates ou ll 1I hauls hy land arc and 
must reruEiiik high, "to Far as can he Ffirt'scen at 
pre^secEt, ThiTcfEjrv present-flLiy CEimriu-rf.^e is a 
development of hut slighlly more thnu a ci^ururyK 
Cheajxr than LauLl traEi^pirtatiEUi Iit'Csiusi? tio 
tiivestmeril in right n{ way but only in termiuab 
is required, c^inying eULirEiiouK tonnages with 
relatively smutl capital oEitlay aud low hilM^r 


C'^jsts. usiog a fkighway vilkieU Cfla'Cls all the 
hiEuls aistl is opi rE flioaiglkoiit the year, uei^ali 
transport Lit ion of like preseEkl hus W'Orked u revo- 
lutioik in our wwys of fife. 

Air TntmfHfrtiitioiu Mans “compiest of tbc 
iitmob-plierc" hns Ix^en achievtJtl by the use of 
craft lK>tl!i heavier and ligliter tbau the lower air. 
each t)-pe having certiiiu advantages, but u'ith 
die FfirmtT assuming cut greater relative im- 
pikrlaucT. 

Ral[[Hiki.s were Erst made practicahlc for cx^m- 
mcrcEal use by iliscovery oE hydrogen* today dis¬ 
placed hy helium where avafhihle^ In^caiise oE its 
nuk|ii[j||ammahjlity. Hy ITftl, iiivuition of tlit? hal- 
Irwkn net, safkity valve, and ripi'Ord made pEkssthle 
die: flighty of the MorktgolFier brothers in FratELVi 
H'he first piLssEaiger llight hy balkmii atTskSs the 
English LlkLLimet w'as irj 1785, but this and other 
early vxTitures were made: with nonrigld gas eii^ 
vekjpts which rxjiild not \w stevted. i he earlk-st 
airships of cuninUTcial iinptirtaikce 
w-ete the Zippelins, die first of ^vhicli was built 
in in the TTl-hiot long Graf ZA?ppt.!!lin 
cj re Ice I the wEirld. Se\‘LTa] tkf these rigid-type 
.ships were buElt lik the Unitt^l States, but dtv 
velopnuTkt of lieavier than-afr machines able to 
Hy has dLVi,'rted much E>f the former interest iroEii 
them, 

M.in apparently atleEnpted tu ,'Wjar with wHiigs 
in early timc,s, or he at least LTmtemphited 
its |>ossil>ility. fci-r the myihnlng^' ol many 
coraEuius taleii of liights such as that of IciTEks. 
who drowned in the TctkriaM 8ea, a pari of the 
Ai’gran Sea Eiear Kanmsi. when Iee* Hew so near the 
.son th:iE his w'iikgF E>f w'ji>: melted. Tod:iv, what 
\Mt% tomiETly iiuly a pEksrihilily has hee^ime a 
reality s^'iih gli^lers and, even riiore sucet:ssEEilK\ 
hy usie ot thi^ Enodern LEir|i]jiiie. Tin: HrHt t(k per- 
leei a mi'i.4iaiiieal]y propethTl heavter-tlnui^alr 
niiicfkitkc wiTe the Wright br^ithers. BE.’giEnhrjg 
tbejr ewpE-riEEumts H-vt nil years E-arlicT, Ehey Hw 
for the first Eirne on Dett-ritlnr 17, t‘|t)3, Teoniiri- 

iiig in ihe air 12 siiT'tmd^. .. . lEite lWt35, 

Eiow-ever, pvEsplrj refuseil EtJ credit il and I heir 
Highls nEEracletl litlle iitteritioti [e^ ihe pajXTs. 
This was becLUEiSc ihe lx-!tef that the 'laws of 
gravitatioti eimUl tiot In* reiXMled" had beerk 
pre^ielw-El SSJ LLSSiduiHE^Iy by n pEitalile seientisls 
tbiit tt w'as jilriifKst impckssihlc iti scTnure a rE^spNii- 
ful iLUcheiELT For tales nf flight Ew a heHimerTli^uk 
uir iiiachtEie. In hiH, tl was not lEotil September, 
191s. timl ihe EEErmal deiiuiEisirAtiorE al FetI 
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Fic:. TFtc nitl ■>£ ManlhLiiULiki I^Liiktl: [iiid tltr Afnericti^ Et iiKKJrrck iKt^an llm^r, Tu t^w HgEiit 

ih llit^ Kusi Bfit-r; lo tUf In ft. tBt- NiPrtli nr Hitdsikik Rp^tT. In die ftireirroijfidp ilw Riillfn" jiuci the Aquininin 
niHV wen, wiili tlkp tciivfriu^ oHaie hlPiklln^^ i>l N™ ViprJi in tin- hail^rLkund. {Omrte^y uf the Alllffieiin 
Lhu^,) 

WiiffriPPl-r Ofc^Jn-^nins’ frdgliteni iif iu|-Hli F;4le ill Rii^ luirtnir -A Tiiinp^i. Flsirtslji. (■fjiLirtw nf theTflmpJl 
Clmii vbcf t i( O lit III it n-'c. J 


Br33 



























. ,1 (,,, I - .1 liivuiy sifi-ptif, [utiifiini^LiitiFiis [fir Ki ttav tt 

krilis :inc( 14 ti.iidijt tlijiti^. 1), trjimimttMrtitHl o|M-raiir>h. it Ims u tn-w of fiiC; in tnhnwct^n^ 
nu-flTkargn vcr«.p,n c.n ..f iVJ fflio (C..utt«v »f Alrl.tio* ) 

M»i';njTi: A ^Kbiit «-ttr bird, ihi* kK'bbf; B-31). ' -mpun*, i 
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TRANSpORTATlC\ 


\lvyv\r In-fi^re a tTwweJ al krSS thiin lOOT jicrjirtns 
laiil Lit rest all ilonlkt ihal tlie had 

at last'll aL^'tunplislii^L Since that iLiie, tkv 
veInpnietiE lias 1>cen r.ipid. Tnduy, reL^ular air 
lines Ciperate lietwcjt'n all nur larger ctlies and 
boUveeii thritl and olhiT partij of the \\orkl Ariny 
fliers liavc crojLW the t Hi ted Stales fmm Bur- 
banic, nulihimm* tf) Lai Cnc^rdia Fat'lfh New York 
City, in 4 honrs. 34 aiiuntes, and 35 seconds, 
Straioliners make regular runs tmn New York 
Id Los Angeles In 15 hmirs and from Los ^Angeles 
In Ne^v Vcirk in hours, flying at I^JSfJfS hx-t 
Of more, where high speeds tun l>e maintaiived 
boeiiuiic ni Ehe thin air* Not fnily do lines nj^eriite 
*^er the huid, hnl over the water as well; lav 
Iwedn North and Soutli Arncric;!; acr<j?is the 
.Atlantic U> Europe; and over the Faeifie ti> inisl- 
ern Asia, Tnilay* Lfshon Is less Ehan 10 hniirs, 
Mx^s^.■ow is only 23 limirs^ Btieiios Ain^ 35 hinirs, 
tind Chungking, China, only 30 hoars Jjy air from 
New Y'ork City, Even hu-aw'ay Brbibaiir. Aus- 
Iratia. Is hut 35 hours disEaut, By the time this 
reaehe.s the reatlcr, they may Im; evc?ii closer in 
pt^iiil uf dme, though not in ncEnal distance. So 


rapid is the chatige in air 1rans|>n<rt that even 
^ptx'ds are reported to have tieen 

altnined. 

PLiiieS' also inciease st^^adily in d/xr. Exceed' 
lug other pliLiics in op^'ration, at h-List up (t> the 
pr^fsent mnrneut, is !|ie Consoliilatcd Vnllee 
Clipper* ivliieh will t^arry 204 |iasseiigtTS and 
J5 ,h 3(>0 pounds of bLiggnge and mail With air- 
cDLiditinned cahhi, it will operate at elevalions 
up to 3fl,tK)0 feel, where air resislanee is low% 
wjtli a eruisiTig s^ieed of 342 miles an hour and 
a crtiising range of 43fK} miles. Such cle%'elop- 
nkenlM Indiaite the ]ir<ihahility that “flyii^g hr>x 
c;irs"* will sotui Ix' l>r|ugip4g the pnaioets of dist^mt 
hinds, such ns out-of-sea_wn fruits, to most of tiiir 
urbnii centers. 

Kspausiou of air transport has btxm ma rapid 
that [^1 CiiLirdki Field, completed in March. 1940, 
h alfciidy inaderinate and a new air|w>rt, the 
Jamak-a Idli'Wthl jioihx’l, is U* la' ton'itnK“ted on 
Long Island at an estimikted wist nf 33il,tMid,OtW5 
IW mil ways ulunc. In all, ihiTc will 1 h' 12 of tlu'se, 
w hich wilt thenretically provide for 5760 landings 
and takeoffs cax'li 24 hnurSk 



Fit;. 370. A f^t-propclled fighter plane, the Lwlchrtd P-SOB. 
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HOW MAX OBTAINS JUS LIVELIHOOD 



Fli.", 3TL Prrsf^fcl ;intl rwojctrtril Wnti-a erf llw AiiH.TiE.'^n innrliif' ol Hie flir/' TIjifTp lifi? no 

df^tiTLk liiiiciv f«jr neriiil fiSi^liwrtvs \mV t3ie lands, (JlaJie hy ijfnif*esy of EduLTitiiiii Keseiirtdir) 


Wirli III air Inivid, mivs huvo dif- 

creasod* Al presi'rit, wIumi all co^ls are iiielud4.»id, 
it is ikiE more experisive to lrLi%el by air 

lhan by Sfjme olbi^r ifieHiis; surrk.^tiint's it Js 
chenp't. For esamplr, llu? prnj^osecJ rale Itoin 
New Vorlt to Loiitloii ibe lime refpiired, 

hrMir^ nod 40 mimites; from New York to 
BueTio,*; Aires, SlyiK-id, tlif lime, 35 lioiirsi ^^^m 
C^alilnmia io Haw^tn, ihr time 8 hours. 

To operate airlioe!! elfti'tively cjver eitl^rr land 
or u atir it is neecssikry lo \\Ave advatiee inlomia- 


ikiti uoitL'uniiiig El Ire weatlTtT s^Lioli will Ijt eii- 
c-iouiiEerc^ diiniijj fh^^lits. Thiji iTifc^ToiutKoii is 
llkt*u 4 se of ^riH viiloe ftir other pnrp^i^^es. Tliiji 
lias k?d to n great liiLTeuse of liili'tesl in weather 
fortt-iuitiiig during the pusl fc.^w years: 

llie tk’veUipnteiil of iiiipro>'ed rouans of Lmns- 
porlLLtiun 111 at only remoirs Hie proleclion for¬ 
merly a ffonlec I fw wide eJupiinses of is'ulrf in tiine^f 
of war, hnt it likewise juEroduei:?$ defense prob¬ 
lems 111 hine^ of pcaccj frir disease ;md iusitct 
liests which were iw^l sterious problems in former 
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Fir., ar2. A n-prcsi-ntuthm ttf Iht- slintikoge iil the world w ith iniprovtuieiil of tuition 

iii[riM^ Hjc iiiiiitlrt'd vfwrs. 


^liiyjs iiEm- hy itir* Etiiil io ni|>itlly ih*ii tlicy 

tiiriMtni Uy tiike iis iisiHiwares. 'Hu' iket lesiilt ot 
wir unvtij;4Ui]ii. iK-nffifU^L for any 

Lfl distaltE.:r io man s sidvanlugfr, quite 

iiparl \nmi tliE- latl ibal new OEiqiloyment h 
idfortted to v\i:>rki.'r! 5 p 

Knelt neu' dcvikipnifiit in trEitisporlalion lui^i 
braxiplit distai^t hnuls closer, lessened isnlittinTi, 
nTut i[5ereas4!il the ir](ej t!c[ieiidcnci: of thr v^ nrUl s! 
jTrtipiiiilnttorj.s, Fipf lotag, irunsjusrtsitinn wji* !iy kind 
urily aiul, in the earlier days^ iNitli sli^tv anil 
p.iiTifidr Moveineiiit o( pmtlji TiV^ts thtMi iliilkadl 
iiiul e?tpi'nsive» and self-snffiekniey '-vas the 
rnk‘. Then imm ttanu^^I In unvigats- the txvaia! 
I ItL^lively, which hicreased liis know lt^ge 
nf the extent of the iidadiitetl ^^^trld and pr- 
nil tied trade in prndiiets a\ dishint areas, 
many pieviunsly nnkmiwiii. At the sainc time, 
iiii. i|mhIs of rnEwinG; ROiXls hy land iTii|irnvtd ^vith 
tlk- bkjilihnj^ nf tairrt^a<b and the rfinsimetinn of 
hard-snrlaeed highways, 'Fhis iiuirked an iriipir- 


tan I step tomatd. for it hieilitaled i nternal land 
cnnimunieation and eiudded assendding nf gniKls 
at siral'MJiird points for shipment iiernss tlie lai’aiiA 
which connect the lands. Tnday+ man not only 
moves by land and w'aler, lint he nasagaU's the 
aiT as wtH so that lu* is able tn span thi' sUetehes 
of either bnd or water vvbieli separate htm fmm 
lits fi-llinvs in ntJkT j^rts nf the world in a 
All I all frat'lhm nf the lime required less tlutn 25 
years ago. 'I'hesi^ changes In tnethEjds of travel 
an<l iraiisputatinn have o|wiit.^l tip new possi- 
Lsdities mul intriKlneed new problems, Tlie pjssi- 
bilities are those of imvel to and of nlstaniing 
die products oE many lands e?£[w]ilionslyi the 
problems are tlnise arising frnrii removal of the 
older isnliition. TEiese nre prohlems Itoth of tiines 
of peacT and limes of vvaT+ They eonffniit ns 
nnw^ and thev' pri^ss for im mediate solntimn If 
they are imt mel effectividy, the residts of this 
.midden elninge in t he .s|jatv ndat ion ships of t ht* 
vvorld s piipnlations may well be disastrous^ 




















HOW MAN OBTAINS 1115 LIVELIHOOD 


QUESTIONS AN 

J r Wbai vvefu KJititf the eurliL^t viipplutiiirntiil dr- 
I'cnplirtcd by nutn to lucililale tfavL-l by 

2, Kt:[K>rt OR tliL' Mound iuit! lllu cnn- 

NiriK'linn n^ the pvruiuhL o\ \V1ut« U 

nujTi still SI ai buFtlrri!'^ Why? 

3, ^VbiJt jinimuU b:w iiiskn ^weji»ed \n\o his ^pni icc 
hi li^htuli Ui\ lj*b«Jra5' Oist-uSTj the UifV nuti itn- 
^HirtuTkL't; of each, 

4, Whkh cnltk* liriib l\w il-«? ifi ivIktHAn nr sh'ds^ 
UliiTL- ujL- dccL Fititl usrd'^ Why? 

3. Dcm ribu tlK! t^itUnjim iif dky wUw\ suul whwlcd 
vetkiclu-f^- Why ure wlTtfch of Iskrgc tllnkuictet 
»3im'tiling djL'fiirikhlu? Wlieri* yrr cart^ wktii i«ch 
wht’i'h still used? Why? Wlukl t iTevt dkl intro- 
(iiiiiMkEk of ihe ^viigon Jiave un wbL-«l ssa^Ji? 
Wfkvl* 

H. Whik wuri^ the flf>t gTi'ikt road hidIdtTs? De- 
SJi'rilH- ilu'Lr ruadjs atkd i^lalc iheii: Why lire 

gutrtl roLids iinjKirhiiil? wsw the iMKrulUkuii 

^ Enrsip^nn rckalU lifter thi- liix-lSne nf HiHlie? 
Wlinl wen' tlie nf travel ut tl^it tlriu.*? 

7, Colttfrtst CLifly Alkiefk-uli iti.uh, Jid the Lindk 
tiom nf traid at llukt Mine widk thniv of the 

Si ^S'hi-li wen* tniials fini not'd? Where ar\t dnry 
ii.M-ti estruiliply lidniy? V^’hy were iJiey nuiife 
Mk'iirtsful at iiTk c^krliiT d»h> thjiik iit present? 
DeSiT^M^ AiTMfu.'au tiifiul eonslriit tlon. 

a. Suilv the 1 ‘urly histutv nf rarlrtkid tlirv ehipiketkl, 
Whi-re dkill fiiLlrihkds urlirjliblle'? Trni.'u the lle^ 
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3 EXERCISES 

vi-hiiwiu^kt Ilf r>iiLroacL and rail equipniniit fn 
the Hik'd St.il^. 

111. JloW hiiS deveSopnient of Other tnelhods uS 
triilv^pknutlotl iiUeeted otif filil linens? U this ad- 
lanlajieiiils? WtlV? 

J1. \Miiit dk'^^ elopiiieiiE lusirks tiu' third and blest 
inkpoTlant stikg,e in tlie cvublinri nf Oiir prc*enl 
land-lnirispnrtatioii ifysleld? W'licn wo* tliC flU- 
EmiHkhlk iiktrodui-t'd? Whv iii I he uulomubile in- 
diistrs-^ rjf the UikiliHl Slikti-^ eotii^iitratirfd in die 
Middle West? 

12, Whiit k^Ket b liiL^ the tikitiinifibile industry had 
nii the an-a wlkete it is iLfkiktX'Utriilcd? Olfc like 
Uuiti*d Stul«? On eiuplovmcnt? On tlie tail- 
Toiids? 

1^, When did fKt*ai> lull'i^i^itioii lia^ e its- Ix^ginnin^? 
Where? Wliid wnit!- th#' i‘arly ship like? After 
v\ hat eientii did ntean onvigalkin iiiereiisr lap- 
kUy 1iupkrlHiW‘i'? Wiiy? 

1-J. Destrilw shipphi^ in the days of Mtll- Describe 
t he esnliitinn of I lie tliodcrrk sleaPRship, W'hy is 
OLean imi'|g.Ltinn Hta inipfirtatkl? 

15. Whikt two typ^ id tTuft an? lu ufsG fof naviga¬ 
tion oF the Stir? Which nf (he tu-o 15 rniife im* 
portanl today? Traet its evolotinn. 

IB. Why dot*s I hi- trip from Safi FFaEieiiei:i tdi New 
York by slraioliner take less iSbR' thhib the ntu^ 
in ihe direcElon? 

17- Repui iin. iiii.r '"wieri'hLUit nnirine of the aif.” 

IB. What prill lien n lias air niivigiimon intJodticed? 
Are they iiiiipntaijE? W"hv? 

REKEHENCES 

TlM*se si-etinTu <kf :ui eebllriink InfiLltnelll of 
IrurkHpirliitJon nre devoted tn a hisUkr^- nt the lle^ 
velnpnfnt (sf djlfereiiE means nf trareiptkrtkil inn. 

Van Znudi. L Parker. Thr C*iv£rrjpfi^ of A^r Trciwis- 
pTfj^nif HriHkkin^s Instil iitif>u/W^iAi!hinglofi, D. C-, 
Ui-14, 

lliist ndefeikce alforiU an elti^Eletit dlKeussirm of 
air rnikk^ipirl pinr (ik PM4. hoE it slioidrl 1 m? reah/i-d 
thkir rosiliy unpiPrti4rit 44 ian|i;s^ tiuve sinc-T* qeeurJTtd- 


Chapti^r Tlilrty-FA^^ht 

COMMEHCE AND INDUSTRY 


Tfu* of Commrrcc^ Comint^rcc, 

iir tliL' excluingi/ of gcpuds im iin estt^iisivi; stale, 
is ill I fLxiaojnic activity <»f recent Ue- 

ieln|iinent, iux Such trade involves \tc\\\L pro- 
ilnci'rs of ini\>t>rtanl surpluses, ihe sellers, ^nul 
desires ^viifch to aeijuisitioii uf siieL snr- 

pluses liy ethers, tlie buyers. Fitrlhi'i, it necessi- 
tates tlie possibility uf inn^'t^rueiit of tOETuuodJlies 
trom the plact? of iheir origin to the mii^l^els 
VN bore lliey are in Neither ol ihew? bitsic 

re4piirenurnt?!i ior the elft^cltsx- deN vIt^pmeiU of 
comnieree exijitt-rl during the esrrlior stages of 
iTiiin s develo|irne3vL Jn fuc t, ix is only u ilhin Xhc 
[liLst one eukI one-ha U centuries that c-onditions 
iiiive btxni lavofiible fE>T: the trxislenttr of lurge- 
sciile trade as We it tcKlay, \n\d not every¬ 

where even diiriE ig I hat periutL Thus eomiTiem.- 
during tfie tinie viheti the kno^^ii Weifterii world 
uas to LEreiis .iroioid ilnr MediteiTiineui!. 

thtnigh iEnpthrlant fur that period, was sniuH in 
aiunutn Isy cifcEnjwisJtJi; with the preiieut-day flow 
of trade. 

So long as man wn^ a nomiKlio hunler only 
and, even laU r* wheti j^isloral pursuits or prinib 
tive itgrjenUnre al!nrdi:d his iiippiirt. his fe%v 
wants were inet, m either tna^sr part or ccan- 
pletelv frtsm UkwI ri‘-*i^iiirtTs, Kvcej luui they liecn 
inure iinnterous, tfiey t'^^nld not have liex^n atle^ 
<|uale1y ftitisfied hy exclamge. fur nifjst of the 
bine only a l>;ire siiffieimey of cHuiiETioilUies and 
products to meet the most pressing needs w;Ui 
av.ililahle atid, when a rare ^surjilns of tht^se 
exLstefI, it was never hirge. Sut-’h are the eoiull- 
UtjUA whieh still twist iu tlmse p.irtv of the wnrkl 
iK.'cnpit'cl hv^ similar popnlations tEnhiy. lieiiCM? 
the jtiliahitjints of sueh areas :n^pply but a uegU- 
gihle perceubige of the goods hLindli'd in w'orld 
trade. Further^ even had surpluses Iwen as' 4 ;ihdde 
among these earlier populations, I he laeilitiiw tor 


tarrying on conuni,fte were lacking so that no 
important trade could have rosidttHl. Commerce, 
jiidetfd, may be reg^mded either as a Ijy-pOKluct 
of improved means of tFaiisportuthin or these 
ineLUis may be c'i>nsidered to have been <levelo]>cd 
as a stiniulant to IumIc. Probably cnuise soid elfect 
have hall reversed relatioTishij^s in different cast^s^ 
Thv Hii-'its far Commi^cc^ The husis for com- 
inerte is die existence of siir[ilusi^ EUid dcfidls. 
Therelore IteuIc deveh>ps lM?lween atea-s with iii^- 
like typew of pnoducli^ni. 'Hius iiuliistrisil areas 
may depend on those where agritiiltnre bi inn 
portJiiU for rot>d^ agricultural Regions on t^therii 
from %vhich iTi4inufui.tfcirei Ciii> fie jH?t’ureti Sinii- 
larly,. tlie pi-uples of the higlu^ latitudes draw 
upon the trupivs hir thow^ couinnulilh'S tliey 
ciinnot produce or whitli they cannot pnxluce to 
advanEage; thojte of the tropics, uj^miu inli'rinc^ 
diEitv IiLtitiiLks for the prodnetiS of Ehe co<iler pEErts 
of the earth. Again, trade will nonnally develop 
liiitwx^'n EEreas with ddFcrcnt types of ioihiisttial 
dcvclupTUi:nU To institute importanl trade he- 
nveen areas with Elm sEime rx[>urtahle stiqilnsr.-t is 
theridore ilifhcnlt. This is unrr problem <i.>n front¬ 
ing ns at the [ircN'fl'nt rnoiuciit in dealing with 
sisiint* of the t'Oiintrics of South Amerfex one for 
w bicli no satfjifactnr)^ sulutioii has lieen iliwt'Sed 
as yet. 

In part at leitst, prL-seiit snrphts prckhietion 
is a rt-siilt ui iiwTeawd spit’CanKattEii^ Ewlay 
uiaile I'Hisnihle Iw ability to sjitisfy ac’Ctninpany- 
ing tlefiiiEs liv mipuirt. For this re-Jts*: 3 iu many 
formerly self-sulRcient areas have becEifne deficit 
regions ill uimmudiEic^ Ehry formerly pnHiuCed 
IcR'-ally. For example, when^ plantation agricul¬ 
ture invades the nopics, coucentratSon on a single 
comincrchd emp of Ecu uiakes it necessiiry Eo im¬ 
port fiMkl im the wrirkers. fonin rly suppheci 
locally, hni no longer available since tlu'ir eiier- 
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r>4() 

Ii4ive hrcts dfvTrtrtI lr> oHut lypc^s ptii- 
nL'Uvity. On iiiiiiiy oE plLi.iitatjnii!5H 

it is \nn\ iliiTr is snppl+HiH'MtMry 

nii tfcu- luriiuT Faril holitiTi^-s in 
\]iv ATii44^c»n hasilii, tLi' at|i^si;|iE h nunii' lu int-rE 
IuCllI (.iL-MiLLiicli Lnr U^hI iil part Ijy t'lulHAatiuii dE 
jiiiLihi^K'n EriiiEn fLkfiiia is [ikLkc]{% ililc! iii.itiV 

vegL'tLiljle crn[j.s. Ho^^evLT. tmpcLal phinlLitinEis 
4tS 51 linaip rniijit iitipLirl r{)niLlstLjlIs+ 

C.VijiiiiitTttf is likt"M ise alEuctt-il hy I he L’nltnres 

ti\ pnpn];Ll;inE^^, iifh-et hotli {h-siri,'j! aticl 

tlie pnssUtility ot siitisEyiui^ ihrfsi, I'hk^s tnnle 
lit'tvx'i^eik tliiL- L'iiitt.-i:l States ikUil Chitm ^luritkg 
tMrlliT times \va5 bimciiEr^kppett }yy the Eact tkil we 
I kLid liltk- tit iklEi-r w I lie! I tlie CUiEie.w dt^siretL in 
i’>«Lh.EtH:;e Enr ihi^ tfii, silk, aii^l iiilief mc^reb^iiaKsc 
vve M Khi'<! Ell nUt^iifi. Kvirn Emlayp I lie trade Vie- 
twi-'f^EiCihitiii jiEkd till- hiiliiEiee id tlu- N^'Drld. tlLiiugh 
lkiti^4i^ {n liJlal aniuiiiLU h MTiall \\ ]wu the eEkiuiEiiHEfi 
EkurinlhT id f lliiTiese is emiShidt-rtHl. lltMic.'t-, llitnigii 

the tiaLkl Ilkrek^^Ek Irulie EjPi.-tMa:i'ri CliitEa iiEktl Ci tiler 

piirts iii tike wiarkl leal a tntjil Milne ol alKHit 
S'3/KM3JSl3<3,Oi]d Ell 1^26, wlu-EE trade was itikdijs- 
likrla-d and ikoriEiiLL Ellis was: nik!y shi^htly TEmre 
Elsan pT ca[iiE 5 k, Siieli :e .Hxn-all ainiikiEit [ler 

piTSiin results iei part trnm cnhiiral cnEiitEttsms 

in (lliiEiElu 

CuHuml Dtfjrrrtwr^ und Trfidc. llie culture 
id j pipiElaEinsi grfinp aflect^ its iii't-ds atid thiES 
I he di'uiaikik jtiipiiM-d isik tiiiTiTia*ret*. la-na ad- 
II iced |>ijpfcilat M3tks csjTiJEl. raw miiti riaU UEkd jiii- 
pat ii'iLktnkiacliiresL iEiduslriidii'eil ^ueas iiitpnrt 

[nod Lind exfHirt ETkatiliEhK'tiin-.'i. Tlkcse OkiidilEOElS 

EEkfliEetkce the jieTEeral iniEure nf the presiint traile 
Indwei'Ei CdiEtiii UEkd the I'liEtt-d St^itk-s. In view o\ 
the iact lhai CLina Es di-vidiPpiug T^EpiElUv ^vc ate 
tnltl llait tlifTe is a great nppertiiEiity En iti-CTrasc 
s4ilt-s ol macbETirTy' (e Elii- (.'bini-^e^ Hewe'k'er^ 
SiK-ll ttLkde liklasE Iw- E e-itI pOfat)- fkEily, for (liih-r- 
eEiees in t’lkhiin' disappeiir, as a I eventuiilly Cddna 
will la-tiiEiie ji mnipetEtnr in tin- S 5 ih« of niaint- 
1 act 11 res. ‘J'hiis luis a in-ad y kKa-i Erred Iei jLipait. 
Ouiy 4 lew years ugn largidy impEkrters of faetorv 
i-i]klEptllE’-Td. ill Einnnal tlines like Jupanefi^ HiKm] 
die Eiiarkc-ts ef ELi^ ivrirkL itaeliirhikg tiiuse of iIki- 
United Stales, w ttli EEiltfik-jilefl |?riHhiels, toade at 
siieh hkw Exists tiuil we tiikd it diEFieiilt to iehvI 
the i‘fifn|x.ditioit siicxt-^tiilty. 

fit'iutiim fif Ex port.t fmd huporix. CaiiniEieree 
iikvnlees an exeliange ul eommcHlitiE^. Then-lore 
exports iiiid ini[>orts tiiiinI lir erfoaT in vaiuc tor 
trade to be stiible, or tliL-te must be a traiLsier 


on HoinelfkiTig oE Milrn^ tA stmu- oElii’t Ey|JE' to 
oltst-t eIli- ililfen-nex-. Ilk liade ^ VI til 111 idt-rdt-vt-l ■ 
opr 1 1 iirfMSp EIiih iH^ikmes ven ■nlwimis, u deeline 
in i-.V[iorts l>eit]g aei-ifuipaiiiri!, either lEiinK-di^ 
ali^y or vi^iy sburdy tlirn.'alter, liy a ih^fre.isr 
ilk iiii [juris. Betwreti n^L^fe iidvaciwd popidatiuiLS. 
Iiowever, 5kn excess id iin|KirLs over evjsorts in 
tEie IrLkile la-tVk‘i-tMi t^ro eoinilrics rnav persist 
tor numy Veiirs. Ik^CLkii.se of the iiiui'e eoinjdes 
tondilions surviiuikiJfiig the ainnnereiaS ndations 
nf lil^hly develEpped areas. 

TranAportiUhti nmi 7Vwdi'. ^H'iEliOtil eEfeetive 
nki>ans of transyK^rl, iui^Hirtatit conirnE^rtc is Itii- 
pissilde, luf rvtoj though siuplikst^s are a^ aitahle 
|or e^ehaiige aricl deBeir^ in i]ie-s<- saroi^ roniinodi- 
Eres exist e]s4^wlkiTe. it U iiiipissible Eu iniwe 
them frriTH die prfidueing arims tn those nt 
pikErifcliiLl eutisooipHoin except a.s traiksport is 
avaihihlr. d bis is irur a.^ rrgardH. lakth internal 
EWfharige and coiniiieree Irt-iwreii distant re¬ 
gions. 

Much. ilioLigh iiEd all iiitefnat EradeSp mnst k- 
ninvi-i3 by overland fuiiti^s. This makes gtJod 
rnadi ajid an E-rFex.tixe railway system di^lralilLV 
Where these are laekiEig. i-xcliLiiige is liandi- 
capped. This is ihe ixi-se in tTkioa. wlierc gtwid 
roatls Lire (ew 4niii rail IhtrS are rkoiicxisteiit in 
rpiLLikV sireasH piirtinilarly in tht- snntb and sooth- 
wcNt, By toiilrasi; westiTu Eiirnpc and the 
L’liiteJ States luive Initfi maicl roads and rail 
]Fill <5 aiitl trade is highly develn^^ed. Cnniph-te 
tli'jitnidt-iiDr on iiiterinr walL-nvays, i-jEhcr natural 
or LirEinciaL is iiiLsatislaettPrv. kr tlinuglj tk-y 
may SLJ|)plei!ni.nit other EoiMns nt tnovhig treighl 
mure ur U'hs elFi-etivi^ly, tliev are inehixEie ikTul 
sobjin;t tci othiT liftiiiations as w'ell. 'Ftiis Is miioi- 
lest in CJiiriap wlien^ WLiterw'Lkvs anVinl the most 
elh-elive meaii.s lor luLiidling rikiich of tk' [teigbl 

IrLiflic, 

III traiiic bc-lwecn di.siLLikt jltmis, eitht't parts of 
the same or of dilfercut iE>ijtitrit'S, or a^Toss the 
M'-is k-lweeii rhi- <aknl]iieiLls. tlie ncx-iiik is tlie 
gn^at higli^vay ^vhicli tiirtifis nuKl of tin.- trafik'r 
lhi% Ls a eoni|V;iralEvely ri-tx-nl devriopiueiit 
wfEPcIk IkLLs kt-n nmsidk-retl in the- pri-iaHtifEgehap- 
tiT. lbs- elKeieney ii[ thirsc mules ha.s kvn 
griMlly aiitTiSUed ol late Vc-ars 1>y EirtiRcialU' link¬ 
ing the iHx-aiks by eanaU xnth ns those which 
tnt pkcrnss tk? ixthitiuKiw ufc Siie;;^ uoil PLinatiia. 
this has iaeilitaN'd flu'- flow nt i nerd lie ii I isi* 
gri ytly by dccreLising iJic length ol I mill nE^>i-s- 
sary, Nos^', lor exainplLs it is no longer iiewss^irv 
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Ficj. 1373. Iniixirtmit tniiio n>Lil*'^ nF tin- %vi>rld, Tliti of tlii-iH: ruiik-s and Hiy LLniouist 

nF Freight lh(?y CiiffTV' is EiidlL’.itml bv tiu' tfiitkncs^ oF ihe lines. 


Fur -slkipping from wejileni Enr«ipe in rinind the 
<-i.ipe (4 Cnncl Xo r-tMt-'b sniilhem iuul 

tTik mill, ^initloirly^ the long iun\ haziirdiuiis 

trip Liri’uiid Oijw Ihsni in-iy he lunided It}' use 
i;t[ I be PLLllJina C-tnnL 

Tnulf HimtaSr I'be niLtift imi'Kirtaiit tr^de routes 
ut die wiLFfid Lire eniifetitrLited in iTitennediLite 
bititiiileE lH.-c.ui[ise the Ilew^'i*itii■s of their jwijnihi- 
tiunii nihil the ilieeriiLt}' uf the pRultiels used are 
griiLter there tUiUh dsev% liirre- This is iei piift u 
result ol nalnriiil coiiditinns jind pnrily IxxMiise 
of (in' j:;rent<T ck-vebipriniit nl tlvuse parts tiJ the 
uLhfth's surface^ with llielr Western indoslriid 
rivili/alious. The idhx't siith devi'ln-pineiil in'- 
trrKlnees is illustrated hy the Irnushiriinilinil 
w luL’Ii has ocpiirred ill Japan during the past hall 
ten tun. Earlier, a sidl-suifiLieiit oaiiitry snpply- 
iiijT priLLliL-Litlv all her iwvo iirrds^ and with uo 
in^j-Hirtnol tnri'igEi irade, iriduNtriuli/ntioij an\' 
Mirted the Istain! Eiupire ifilo uiu.' of the inipor- 
hint c^inuinTfiid pnii-rs ol the wthrlil, depeiulont 
for [irosperity oil the fret' c-SuliLLiige of gLWKk w ith 
outside a runs. It wajs, in fsK't. this lavil for the 
r:iw' iTinterijils and markets of nthef countries 
which proinpled the iiripf-rialistic venlurivi of 
JiLpan on the Adatie imtinland and elsewhere 
ss'ithiiL recinit yenrs^ with sueli disaslroiis ri’^tiks. 
riii*! tracuiloriiiatiijii prfKtueeil a jnatked elinogf 
in Jap.inese life aTsd the outlook of I he JapLinisc 
piniplr within b-ss thati a hinnan bfethiie. Able 


to pnwide for hi'f owrl itredi; and rein eta nt to 
open her diKirs to trade with otheri i'!*tetrpt under 
heavy restrieLions less than a eentiir}- ago, in fLict 
refusini^ to ihi iso until forced by (lie Aoiericnn 
navy, ceotioiiiie stT.iiigulatiocL today eon fronts tliC 
et>iintry if annmcrcer beut oE. 

Not oejIv ale the j^resit tradi." routes of the 
world concentrated In iiiti rrni;^:lmlc latitude.^, ex¬ 
cept as ihev nmjit cross the Iniplcs to pass Inair 
bcmrsphi rc to hem i sphere, hut they are of niied- 
nnnu inipjrtaiiie in the NcTth Allaiilic, lu tween 
the highly devt1i>pcd areas of wesleni Eiiropc and 
ca^sii^rt] Xnrth Aniericii. 'I hough oF le^iser Linpar- 
tLiine elsew'liere, their relative im[iortiincc has In- 
eri-aseil greLitly ot late years in l>c>tli the Pacific 
and Indian oerLins, particularly in the forfiier, 
aci^impanyliig recent dcvchjpnn'ot in southern 
and eastern Asten wiiert? Iialf uf the present popii- 
liitioii of the world liv es. 

C/oifi^e.t fj/ Tnitli! Raith\s. ChiLiiges in the now 
of trade result ntfi only ftn-LU hicreascd develop- 
ni['3il of arr:LS sLseh aa those of eastern Asia, hot 
us Well froin tiemands lor luwv ptiprineb and 
di.sco\ery ol new' Mjurces ot sup]i]y Flit othiT? 
of longer use. Pisj^luei'mcnt of the earlier nthlter 
supply of the Amu^^m K^siTi hy lliat of the East 
ItidicsT ha nxatnple^ Ciins^^d a shift in freight 
movementr Similarly, dffLCovcn^ and i-'Xploitatinn 
of uew' .'nippties tiE a niincral like [’klrolinnn will 
prodiicx> i^juivalent ehange. In addition, fitter- 
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rit|ittnri lA riontiiil tr^hdo. ns by war, caUjJi-s imtle 
inuU'5 til alU'f, 

Again, iitw and Ix'ttc^r mraits nf irmimport 
ofti^U prucluca^ fiiudilitatian ur l-vtti alkLindiUhirii'Ml: 
111 nlder miiEes. Thus distMiviTV ami usn? 
bigbwiiVii have virtitLilly tdifiiinLLt 4 .^d use of nuiuy 
Eamifrly inipirtaut overland tmtle mutes he- 
Europe and Asia. EurtlitT, greater rifi- 
i'ienfv oi iKviUi sbippiug Iiji-s made luiLger tnivel 
vvitbcnit the necessity for Irekpicut slops to take 
■m ^fial a possibility anch ibniigh this has mit 
aK^'iiys pr*>diit»ct] narked ebangt^ST it has imide 
luatiy tninnr allerLilituis of die mutes ijver ubieb 
toTniTieri'e n;ru'cSr t^Tbaps tbr^ luust sigiillieant 
t'hatigei which havt‘ (lecurred of late have rtf- 
si ilteil ttoni fiN^viU devrlnprui'iiEs hi air naii'l^u-^ 
tioii, for tlitr niTthant loaviuc of tSie air can 
follow gfiNil-cirelf luiitC'S, uiidettired by the iii“ 
terpoiLitjoii of laml or nia.^!.'^ of Itoatiiig tec. 
Ih uci^ il nay he that futiire air tralfic will Follow 
new pail IS liiiLes io cone, [-veii iwvit ibc Iro/aui 
^vasles ol the Arctic aTid .Aotaretie, in au cn- 
diNii'Or tn KlHifteii the li-nulh of flitihti;^ esp-ciiilly 
hi^lwiHui parts of North Ariii;Tii,‘^i ajol vi,'estern 
EuriH[M', ami prohiilily iMstem and. soiubprrii Asia 
as well, 


Fun if shine emplirtinent to relatively few at 
tht^ W^iuiitig of the nioetiH titli einiUiry^ com¬ 
merce t^idiiv engJigr^s the lime and energy of 
many. Some are cmplovnl in the produt'tinn 
oi ef|iupnienl to move aiid die Lictiud tr:insport 
of tsimoioditiesi others, in ihc hniUliog, nalnte^ 
ojiiicep and op^raiioi^ of lenninal facilities which 
have Iht'U developed to haudle the coolimuLlly 
gro^^'Eng v'nhimc oF tra<le. Fortlu^r^ with increase 
in|T devrloprneut idmoitt evcr%'\^ licre, the num- 
la^r of persons employed iottenscs 4j>predalily 
year hv ^-ear as i^e^v types oF freight hect^me 
avaihihic for shipment, and new dernauds affortl 
aubbtfiiTkal rUiitkcts fur Inith products hautlled 
pri:“^iously and others for which iisif ha.l: bi-cii 
ftiHCt^v'erErd only It is bic/arilous to 

prophesy, but the prohiibility is gfsi>d that w-e arit 
tjuly at tht: iM^giiLiiing of the t-rra of excliaiige. 

7V1IC fJcginning-s of Imhi.^iriul Dcrdopnjrut. 
Ill Very <'iirty thm\% v^heii his iiumhi^rs wrrtr few 
ansi p>[)ulali4]ik was wiikdy scattered, mau Was 
a "Jack of all Eracles,** Inr he iv:is lorcu^d ly 1 teens- 
sity Ui provide tor alL or practically all, his w'aiits 
wktliont £Lssi}itance tn>m others, fi«kOti, however, 
he tM^gan to live In groups of larger size, in '.ehfch 
sfkme indivndnak dcvelop^l i^kilLs iu tlie priHiiic- 
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tioii ijf ajlicles ^%'luch wrrf in dfmuiiicS by 

jIL Thus It niLiv Imx'Ii ih.it nair or inort? 

HU^riilKT-S El lit group ntt^iniod more than CrclU 
unry pruficieiicy \ii hisHimuEig ^1m^^Ahta^ls atid 
stone UmiISh others tlevrk^jK'cl the abiliEv to make 
| 5 i»Hc^ry lK‘tler than tniy protlinjed l^y tlun'r fel¬ 
lows. Sinipic ns Ihts prodiiciioii it may 

hiirly lie tousKh-red the rudiineiitary 
o\ industry» ns distipiguisheci IrrKu liupjluig, Ttsh- 
iiig, pastoral pikr^iiits, agijetiitiije, and other 
eeiiiinoxic acti\ilies. llo>iVever. lin se were dimljt- 
less spiire or at most cijily psirf-titiie rateupatiopis 
hit iiiuikV geikoriLlnPiis^ slikce ileinarkd iot the 
iirlieles miule vras snuill w iEhii^ Ehi- liituted areas 
where e^ehaiige was [34kssible,. and no methods 
tor extending them were avaihdili?. at ihiit time. 

LhiEit* with expansiiiai of the known wcjrhh 
discovery of new sources (if supply and new 
kinds of raw maErrials, ofieti Utter tliau any 
ailordcHi JoeaHy, made available inatefials w hich 
t^iuld Ik? used adviiiktagtHnssly in the nianufae" 
tiires oi Eh.it Eitne. This expinsion of the urea 
within which trade eoidd )k*. transacted likewise 
made puatkeilng oi prodtieEion possilile oo a 
scale hitherto imknrjwpi. Jo tU>se earlier vetitures 
in maiiiiracEnre. man himself furnished the pow er 
needed ^ for udlizaliOTi of the enp-rgy of falling 
water nnknowTi, and neither the steam cn^ 
ginc ncjT other mcxlem soixrws of pwver were 
availLkhlc^ 

With increase in the volume of trade, ^ more 
and mote dislLiTiE laiuLs were s^isiEed and their 
prruhicEs w'ere made a%Miljihk% spccLxitijtilfnn of 
occiipalioo iH-enfoe ever mure pnnwiuncvd and 
the iH^gEimii^gs of present indoslrial des'ekipnient 
assumed recognizable kyrm. 'I'hiii devrloiHui Jit 
w'LkS h.L^l^.!mKl l>y lh^^ tist: of w'liter jujwcr and 
l^articnlarly act'elcraled hy invenEioii of EliesfeLan 
engi*H:- However, thong! i intriKlnctEon of power 
alone made nuKlern iTidostrial devi^npoumt ^>os- 
sihle, it is still lair to consider hidnstry the off¬ 
spring skf t'oniPiKTt'e, fur inilil it was possible to 
Mssemlile raw" maliTials from many .soorei-s and 
Tnarket the prwhictitm over er|i]iilly extensive 
areas, all indnsilry w^as pertbrcf hniiEcd in Inith 
kind and voluETier 

M any of oiir great industrial platiE-s of the 
present liave devi^hijied rriini very^ mximposing 
UgiiiEiiiigs. f’E>r cxiiniple, according to R. M. 
Kter* the parent fcietory of the great An^n-ic.in 
(IpliCLkl CoiTipLiny Pkf ihe pri^sjE-nt (iay at South- 
bridge. Nrassachoi^-tts. wm so snnill it w'a 5 E oper¬ 


ated by the power supplied by a stream of such 
iitulled flow that it ofteu dried up during tlie 
Slimmer uianEhs^ at wliieli limes a hor\ie w'asused. 
Once, indeed, a Negro weis etnployed at 10 cvtiis 
an hour to take tlie pbcc of the luirse. 

I'htkugh mrjst of these smitller tnllb Eind fac- 
EDries have not devekiped into large-scale enter- 
priscsK and many have dLs^ppeared t?t>Tnpletelv, 
enough have suTviv'et] \o illnstratc the often small 
Ix^ginnings of many of our lurger industrial 
plants of the prcsvMit. In m.iny piirts of the worhb 
however,, asi in C^lhina fsir examph^. most “hic- 
tories"are stillMnallenterpri.siis using little |X3w er. 
llms Clhfnese [lotteries may ojXTule vi-iEhtuit its 
n.se, excerpt as supplied by the hxit ul the [XJtter 
wdiEk turns the table on wduch the clav ti> lie 
fas:hioucd rt\sts. SirnilkLrly, liimher is often sawi'd 
hy luind; mEicaroni is rnade in wiirkshopst and 
many *pthE:r products arc iiianufacture-d in etpailly 
simple plaints. In the IciW highly deve!o|X'd parts 
of tfkC Ignited States, there are likewise 
s<Nile i Eld List rics dependent entirely ehi local raw 
materia Is and IlK'uI markets tor sale of llieir pro¬ 
duct EE>n, mnch iis in die days when jdl industry 
w’as Ckirried on in similar plants^ (vith limited 
mmilx'rs of workers^ 

htdti.\fTtj and Other Erouomie Aciicitit s, In tlx* 
more densely popiiLited and highly devctD[>ed 
partii uf I he W'orld, no single (‘tHiiiomic jn^iivity 
engages the energies of I he inha hi E ants to the 
exclo^iun Ejf all oEhers, Inr dewdupnieikl of any 
one liffEirtts nji^x^rtunity Utr s^Eher forms nf gainfiiL 
einployuu’ikl^ Indnstrinhzed are.is an; ifii^eforc 
not i]ect?ssiLrily diiEereiit from uthent^ except tIuU 
matkufuctnrrs Lkssiune greater relative iinixkilance 
lhan elsewhere, to Ehe cxEimE that thev are domi- 
ikjoit* Ew.n w'fkcre Ehiii Ex-cnr.s. howwer+ it is 
ipften tnic thEit other activJlies Euay lie of great 
aetiial, even thoEJgh locally of small relative 
Em|mrE;kEKV+ 

Factors Affecitti*i lAif fdiznHoo of indrtxMa} 
Dci rfojvtirnt. tOccasionally.. one Eiictuf only may 
ajipcar on siijK^rBeial c^msideraliiTn lo const it ule 
iIh» basis for tfic industrial develnptnent oF a gix^’ii 
area* though this nnwl rarely if tier lie true. 
Ftir esanipltT, *'ffi‘elh'e mannfaetnre of Inmlier 
cannot de^ehtp except wht*rc forests gfEWVp yet 
many foreiEed nrea^ havi? no lEnportant lonilx-r 
EiianiifucEnre. -Similarly^ iron orei ulipiie will ikoE 
ensure an iron and .^tcel hidustr)’: elnys, the 
* nrantifaclikn: of ]^*ntEcry; gr-miEe, an output of 
i|u[irry prixlijc^s. In practice, therefoic. not one, 
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rrow MAN OBTAINS HIS LIVELIHOOD 



j'li. A 'r 4 ijiFpji srlt^iT fiitlikn', wliin^ ii]v.\r IL:i<L 4 JEkLi iin- hy luinJ. iirrf, tlit* M-st of t3tc 

is iiikiiuitrflul. Kikl Kfii'V noi^l [»' sLiIUmI; hi >i||i4T j.LL'^EurtMS \vlii‘re [itLiC'likiL-:^ iIFl- iim'iU iliis \i niA fuEkilLl- 
iiiiiit^il, cniLiHilii’r ^4 tltkmmfc'rt-e.) 


She Drdiik.krilv a (.‘^pitiSinaHnu ik} smi-ritl hivE^rii^^ 
l.kCtnrs stTVi'^ ith llii- InLsiii lur iikilHstri.it drvi lihji- 
uh i\l ni any ifEip^krELUkiT, TlkEHi^h in s!ii' lidlnu in^ 
niiL'iidiTaliLin ^il Vikriinis lat'tnrs ultifli arv 
inijinriiiiit in Uk iIh- pn^sElnlily nf 

lEKriii iitr^iUmi id tnanMlui:li]rt‘s, uavli L distussfcl 
srparah'lVg it sin mill iMkrEit- irk miliEl llkLLl tlit-y 

ill) iiEkt ilk |)rai.tii(' ujHr.ilL- sini^ly. Iml Iti t^nEi- 
IkEiiatbms. 4ilul Eliat. nuli'ss Si>iT.i1 :iirr Lii ■ ifaSIr 
i\iv ]^rr^bLt 1 ^■^ 3 i^ y ol I'xli^nsivr JiLtlii>itfLi 1 iLivlnjv 
tiiL-iil U iknlipiunly sUjibt. 

/ifmirEriJ Chitirr ami Uytrifrymt iiL 

\Lfcjiv nf Ekkjr inflnstirii s kavir' [L'^s'i'lnpecl 

Irmi] MTS' ?n).kT3 iK^^iDikiii^^ in liK^iUt^ns diTer- 
iTiincil Sy iht^ pKksvnf nsikliTiLM^nf Hu- hiEliviilimis 
svkn sturlril ihr rntt'rprtsi-.i. In tlii-ir initial 
tki'V lUTck'fl iinly liinitial mrupiinls ul [wkwir, ri'l.i- 
(ivHv littk' rasv niaU-rial, svikrkiTs. uijlI mar- 
(E)r ihu nrnilml'Eion WtTi: lari^rlv IiitsiL Sul-Vl 


sniiill s'£-niiirr^ nmy t'otiEirkHu in ;ut smiill- 
w-Nili' i'liti'rpri.Hi'^ Inr ctuLsiHi-'raUle piTintls ni tiim^ 
Ilk tin.’- ihlj^L-iii.'f rd rlFi'tE.iv'i.'tiPiTipL-tilum Irnin with- 
niil. JMJiTir. st IucIi liitiT iniTk-LkSL 'm sr/,v aiul 

imEicidr iti.irki-Es xviEli llii-ir pnidia-t.s, inay 
ctn'cL pRjvic]4‘El nnt Um liiiElly kiLiLdii.M.]i[)tT! ky fuc- 
hirs I ml 1.1)1 ksidi-rt'd iil ibf tiikii^ eIli- Ilk- 4 tkaik ul ihc 
pLiut WAS rliissE'ik- nEkt.Ts kill svlK'ti Inrt-ed Ilp 

liLVun-d c.%?ntpi'litnrs in tiElliiir svidrr triuf- 
ki-lfi nr llknsrti uF limiEi'd near-liy LLri.'as. Even Hmsc 
sviii<k snttffd inuy Sc knulivapiJid, Iktciiiisc 
ikikE Ineiili-d niikrc LidviinEiij^iMinsly, hui in situs 
t^Kkwn vi'itkfHit dtie iLDnskk-ralirpE] nf ail llic hicls. 

Hmt: Sftitt ritilx tmti inthis^rifd Dt i f kifimrttt. 
Iikdii^lry f lrasi s on Earms, i|iijiririi\s, niiru's. fnr<-sts, 
imd nlbi-r inr^ tlii^ rJii.v maU-riids whirk 

jk-rikiit it III Eimi liiiik. Attess In sim-]i maliTiiil.s is 
Elirridure nesvssjiry Lind. I hr iimre n-.idilv 
siSle ihry aru, l]ki> mure tavnrrd (s iiHinAitry, 
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prii^itU'd niher are 

Thi TL'Itire iTiilllh^ tends kicaU- tw.a sources of 
gTLiin; peeking plants wlicJre livestock is avails 
able; the liicnlier iinlustry in forcstcil ateas^ asul 
others hi etnnparablc Lxjlions with reference 
to ii supply of the maSerials used. 

However^ not all intKistriea are alfceloci to the 
ijune extent, fur vvlien tlie amnunt [>f ra^v ma¬ 
terial nxilird IS small, its lack as a lut-Lil resource 
inav he relutively uiiifnportaiil, I nr costs of trans¬ 
portation fnirn distant sources may k* iicgligihle, 
Lind other favoring: factors mny more than nffiit l 
the minor disLid vantage of ha sing to import* 
Thus tlie cottoik tcstElo iiulnsir)' is ipniwirtanl in 
England, Neu- England, and Japan, tlioitgh n»i 
ei3ttE>n is L;ro%vti in any oejl- of ihesc Eircies. Ry 
ctintTiist, when the volmne of raw rnEiti-rials re- 
Ejihred is Isitget and thesr vE^liiie pet unit of svcighl 
IS smEill pmfitahle industruil use Is normally dm* 
jTin'i! to tliose areas where ihry can ho seeiired 
at low ctjsls for iransporlation. H'liis true, for 
example, in the iron asid steel imhistry. profilahlv 
devctoi>ed in part ^ of onr nwn cunntry svhere r^iw 
materials are Eivaibhle, hnl supi^rtcd only with 
government sutisidv in Japan, ^vliere a siitis- 
fiictorv supply of iron ore is laekhig and the 
aviLiLihle cnal is poor for use in blast h;nuices. 
Enrlher. si shotiUl he realized thtit other facti^rs. 
:i5 well Eis jirwssihility of raw mutcfinlsr 
pEirt^isit. rhese may inclofle shi|ipisig qualities of 
raw inateriEds atid pnidncls. relative cosis of tran-'t^ 
porliifcg raw inali'rials and finixk'd pTotliietifan, 
jwjwi-r refjniri'snents, and others, for all play a 
part ill loealizintl industrial devviopmentr Si liinm. 
indei*d, diK-is consideration of one factor only lead 
In decision on any point* CiTlainly this fit 
true with Respect to IcjealiTag an iodustrl;il plant. 

Snppl^ criid imhiftifiiil DrVi'topmcfH- 
All types of indtisEry iisi> water, hut needs as 
regard^ kith fpiantity and r|iiality vary greatly* 
Fc^r ciHiling iitdy, it imiy he of any quLilily if not 
aeiil, hilt fiir nr^' in sttMio hojlers it should k fri'c 
from kith snspenih-d mid dissolved mineral mat- 
liir+ Where it is an in^edieitt of u^ixtures n^jed 
in mannfiieturing processes, the rpiality rciyiircd 
varies %vith the itidustr>% For example, produetion 
of the finer grado.^ of wliite paper nw'ssitati'^ 
iisit of a siipplv of lietler quality titan is lolerahle 
lor making brotvn wriippiitg papers; in tlu* Tiniiiu- 
ketiire {if clu-in teals and drug productii, it may 
even k inL-cvssary to tin^ di^^ til led wattiT. siitcu 
tew nattiral wat-tTs are sofRoiently pnro. 


Tlierefore, in locEiting new manutacluiring 
pliint.s, the chariKlt-r of tlie wutvt suppl y shoo hi 
lie considered. f{>r an adc^iuale volume is always 
nect^sSiiry. iind, thnogh piirificatiEHi is |M-pssihle, 
it iidtls to prEKluctii^n costs. ICarly industrial ck‘- 
velopmvnt in the L’nited Stales was cnufiiH-El ah 
roost entirely to arej.ix which had gotkd natural 
w'uters and, k'Canse of the isn|Mirtance of ihi?. 
factor^ I he direction rif cSE]iansioii since that date 
h:i,s U^’ii inihienccd hy the rial ore of the water 
supply fif the areas into wtiieh the varioiw types 
of iiuinstry have spread^ 

I^ihor Sttpfiitf nod Idle Lioatii^n of 

many iiidnstijes is relatech .it IcMst in cotiiidt-rahlc 
part, [o the prciariice of ei siilisfaettjry Lihot snp- 
ph\ Sometimes fuvrjrahle conditions tn Ehis re- 
^^H'et insTilve oolv an ade{|iiale rewrvoir ol kihcir; 
again, thi?re nuist k a sopply ol skiHeEl lalKir. 
Often I he sex of I he workers is jmpEirtaiit; Eiga inr 
it is of nu ct>tJiiec|uenCi^ vaiying wilh the in- 

Tlius certain industries nmy he wiflely {lilfosed, 
insofar as InlMir supply aifccirs tla-ir loe.itinn. In 
the tnailufaclure ot dgars hy machine, (ot ex- 
EiEiiple, piwer TeEpiiremeiits arc stnall, ravv msi~ 
teriai can !sc slapped in al sliglil tx^sl, am! only 
an Eibiiiiiliint supply of lalwir, iit la-st Init ^ilightly 
skillecL is ncci^SSaiy. Therefore miiehine-iniide 
eig:iis are prEKloei^I in luimcrsnis loeaSities. I'he 
same is true h>r many other maim!adores such 
as kfiit gixifb* By cunEra?it. the [naiiufaeture of 
fine jilioi?i aiifl in.iehitie-shop pfiidncts ria|iuris 
skillril WBPrki rs. Therefore these ii]do?.tTies arc 
cm ii;a‘!nE rated iti more liTnili^il areas, svhrre reser¬ 
voirs E>f jikilltH] lalmr are avaikihle^ 

Tins often tends tn jK'qK^liiate ccrt;i 5 n iiidus- 
iries in tile Eireas ol ihtir origin, wiu-re lUTomu- 
laled enpitsd adds advaiiUge, even in the face of 
inaniFest I land leaps such as lack at tmil. e;my 
ateess to ucecssary raw inateriaU. aricl id neanics,s 
to cmisuming Tiuirkiils. This is. e>E courfa*, always 
provided pow'cr rerptinutients iwe not I mi large. 
I he volume of raw maU^riEih tiet^ded is taot bm 
great, aod the finished product h high in value 
btu stiuill in hotk. liulnslrie«c of this ty^x- include 
tlmm? such ics the inaiinfactiiR^ of eliKiks^ w alt:hi s, 
firearms, fine muchiocry, fine textiles, anil other 
products of similar charadi'ri 

iHlu'T Fiictvrv lOid Iruht/firifd /Jetndopnieuf. 
nihiT factors whicli Eificcl iiKlustiial ileveloji- 
meiit Inelnde cliniatc, collnre. capital anti goy- 
crtnncEit. The I act that all highSy indnslriali/i'd 
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jreLis are liK-iiUii In jpiit'rrni^c!ijiUi liilihiclc^s is 
[YniliLkbly inisre LLCficlentaL lor tin.- slSEnu- 

iLhtLiig cEects Ejf ei-rlakn diniates is ^eiiLT-illy t^nn- 
wdenil. wen tlMJisgh all tiiay iigrt-L- with tKi- 
mure fxtmriv vie^vs i\i> U* llu^ir inHut'iit’t-. 

The nilhire ot a |30|HiliLtioii group IHcewisr- 
imporlatiL I'liips, ivbiTe Innji^-ejitaliiislied sek^i.iI 
pra<-tiet’S k'lul tn create pruit^rL^ieB hir agriceltnre 
rat lief lliai] lain jog irr iraln^try. the iriStiatEaTi nf 
ihe Liter injiv lx- dilitcult: ou the other L\iid, 
where etoployaicnl ii> hietnries is preterTed ffj 
Htling the indtislrial developtrkenl h facili- 
lutiKi. 

If LL large-senilen. taehiry tyj^e ol kniiii.iiEry es \u 
develop, jiiLJch capiLd is tjettwsary, for sueh ao 
urgnni/- 4 llua of industry re^[litres expenditures 
of large sutiis belure eitlii't prodnetion ur feiunis 
ejiii. 1*0 j.\!efcired. There hire pior arcMS lire handh 
cappe^d ill starting tnciiisLrial prEKhietioti^ evvn 
wlu-re t^lher vunditiuJi?? art (avorahle. Hiis hand!- 
eap will confront the C]tiint'Mi^ it they Lit tempt to 
det elop iiLdiixtriE-s based on nalnrai iLilvantagi^i» 
^l^F£^^llcil hv the country. 

Aguiti. the 11 Ititilde nl goveminent is some¬ 
times MTV imp Ti ant. "I hi is in Japan, where gov- 
eminent a] erii^niragenient, extending even to 
suhsidii's. Mas die rule ici the past, industrial 
dr%'eh^pini'nt M-jqs Eas^orei], Hii ciintnLsI, ^vhere 
punitive Lnvx disnniragtng eiiliTprise iirnl iniliii- 
tive jrt^ enaLTetl atid eiiforcf'iL nr svhere guviTii- 
tneiif itsedf enters as -i t'rirn]x-litiir» ijidnslry is 
hanipereti. SfjnU'thneS In nil eXtiaiE that tlLu vsUTI^K'!- 
titH^^^ nt other nre;is e^nniiit Ih' met 5 ai™>ssfu 11 sa 
It L, of cuiJTse, Irne that tegiiilatiou alotn^ cannot 
ensuti' industrial tlevehijiinent, tiut only hMnr ijr 
preveul it- llourvef, w hen gE^vefiiTiient is ln^sliie. 
and at the Saline time lacking in slabilitv, eapital 
is roll let an! to v^nnnre, tlespitr lavnring natnral 
conditions, and indnstriat development ap- 
pro.iL’Ires 71'III, M-itliont muidi prnliLd>ihty of anv 
inmNu«% 

Tmn.'ipitrftUiiftL Murki't\. umi IndusiFtitl Di - 
erhfpmt'fii. Kxlensive iTiflnstritd dt^veluprneiil 
caniiEit iK.x.'Lir in the ahsetiee of iin atleijnate irittis- 
pirtatioik system, svhicli is neix^swiry for Imdi |]ie 
asMoihly id vital raw materials atitl the distrlljii- 
tion ol hnisli€-d products. Such laeilllk's 4ire eom- 
inonly hirhiog in sparsely pipiiLiti^l ar<^as. 
EnrllH'f, impurtaTit markets fur riiaiiu factum I 
produces exisl iinly where pmpte livT in eoosider- 
iihlc riomljers. (hiiLit^ industrial tlewliTpinent 
lends to i)e ctinciTitrat^fl in ihesu same .ireas. 


Tlanigh it is true that all higldy infliistnaliTi-ct 
areas 4te dtm.'tely popnULtiHL nut all di.msely pspu- 
liited arviLS are cliaraeterized by li great dev elop- 
menl of faetory fndiistry, for this is limited to 
regions with Western types of etsinoEiiic aetivities+ 

The exEensisc indnstrial devehipment of the 
present would liave kn-n impEiisSjhle anywhery, 
even as short a time ago as the heginning of the 
prevtoiLs ctmtiiry; At that time, theTefureH all 
iniiustriat plants Mere reSLitlvety soiath produc¬ 
tion Was liEniEt?d, 4md markets were restrit^ted^ 
TniK'h as they are E4ii:liiy in couej tries jioeh sis 
Lhinsi. Hilly where Elie rail net Is aderpiate, eHec- 
live means of internal mEniMUeut Eif giwab bv 
water itmy In- a\ai table, highways are generiilly 
gtkud. sictx^s Ell seidanird is a^sl|red. and markets 
are EhETeliy Eittejisible^ is development of a Kiph 
LLE'gtMf ilf iiiilu^EnalizatiDti [possible even tiKhiv. 
Thus wesEeni Eiifupi*, eastern United States, 
soiithem japan, and hmtted art^is elsewhere 
which enjoy these 4idvanlages, are the major 
centers of Westermtyjie huhistrial dev elopment 
111 tlie present. 

Ihe him mtti SU-rl imiitfifnj. This industry is 
hasic in present Western iTidLisErad eivili/Hatlon, 
tor it not only sni^plies llie raW' material used for 
lahr[i:-atmn of mnci; of the eijiiipnient nceessLiry 
in other et'Oiiomic activitic.s aial articles used in 
I'Veryday life, hut it produces as well the steeL 
lor making machine toots which permiE produo 
tiiHi of the eipiipmenl of niodiTn indtislrial phints. 
't herefore cftaiigc and iinprovement in the niiinii- 
Eacture of Iron iiiid steels, imd in the fabricatiuti 
of proEliicts Iruin them, haw rar-rcachiog effects 
on all rneiTiIisTS of si>ciety, 

iJutiiju the [i.ist £*nc anil itne-hall decades, 
Elicrc lias tk'im grciitt-r iTii[irovctnent In s-tcels than 
in any pri'vlnns perinil of LH[ua1 lci!gt}i, and at 
Ek- NUTie time prices ki\e lietm luvvered. vvilh 
a fempor.iry reversed o| tfiat trend of latm TiKlay, 
stcck are slmriger. luivc Ijettor dr.iwdno priiptT- 
lics^ arc lOEiTC restixEunt to cormsinn, and are 
Us^ihle at liigliiT Et’inpiTiitiires than in tlie past. 
These ini[*rnvaTnents hiiv'r rcsiilled from develop¬ 
ment !)l special tvpi'S for iliffcreiit uses, each 
k-tter in soirie oE the particulars mentiniicd. The 
iiiEist dramatic change of thi- past few wars has 
been Ehe incrcamal uh: of aliuys, prfahircd hv tlie 
kEldElion of small quaiitities of ?«insc other rnelaL 
nuns we have staink^s stia-l which rt'sists cor- 
iMJsiom nickel steel whiidi is hnigh ami ilia.-tilc; 
tmigsten steel from which took that will retain 
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sharp cutting c^lges wW n rcd-hiJl life 
vanadium sU'd whifU has a fine grainy and siev- 
i-riil otherji. The must nt tlic ?n.ibs:tan«?^ 

added is ufttfd nut {snly to prifcduoo a 

special steel, hut a detixidis^er imcl desn^pliiir- 
i^er. In all. there arc apprnximately 6t») of tlwse 
alloys. alMinl 85 iM.r trt^nl of which aic ol great 
impurtaiicx-. 

>;iit only have steels imptovetl. hnl great 
progr*^ has Utai made fn pnxlnctiun inellnxls. 
Uuke IS I tow made largely jn hy -prcKliK l ratlier 
than Ix'i-hhe ovens, which permits saving suIp- 
stances such as tar, crude lEglid oii amninnium 
sulphate, IjenzoL and toluol Blsist liirnLices hive 
alnii:>st dnubled in size and iiHTeased in eificienc'y: 
steel mills have improved even oiore^ with tlie 
electric funiace> which pc^miits efficient control 
of high ttrnperatnres and oxygen supply, the 
latest dewhppment. Improvement, lujWeviT, has 
been greatitst in the tolling mills, where con- 
timioirs lolling nmv permits perhprmances laither- 
to impossible and at the Ssmic time rrtlijct?s Udior 
costs. Despite the precetling depression years, the 
capacilv of the iron and steel industry oi the 
Vnilcd Stales was fi5 per LTnt gicaler in 19-10 
than peak proiluetfun during the First ^^'u^UI 
War. and the imlustry employed 20 per cent 
mtwe men than dnriug 19:50. StiPce 19 40;, iherc 
Iras la-cii a cpiniparalile expansiim ol pnjditctive 
capacity, ^tliieh should ctHitrihutc jftilpsl:inlially 
lo ihc w eHare of ianit-ty. 

L^JOl^inpJ of ihc Inm omi Strr^ /nf/r(.strty. Mann- 
furtiirtr of imn arid steel so fundamental in our 
type of civllmitioiv alfordn an excellcui exampli'; 
nf die part jsesxTal factors may play in iaflorno 
ing the iLK-alion of a specific iiidnstry". hi the fjM:. 
of the Iron and steel in&lnstry% these ,ire liwation 
Ilf iron nru, mal, and markets for the pnidnctioji. 
The common slalei neiil I ha t iiP^n ore moves to 
coal to 1 h- smelted hiui a eertain measure of truth, 
hut if thi*^ ,ylteinpt k made to explun the lew. at ion 
of tx^rlain blast furnaces yuch as lhost“ of the 
C:hic^igu area on that kisis. it iH^Ctanes appLirent 
that it k at liest only a half-tnith. 11 pmbsdily 
■irises fiuns tlu; fact tlait, ihongh it Tecpiircs only 
to If* tons of exile to smelt a too of imn ore, 
varialsle with the ore, converyiun of pig inm to 
steel requites use of more coal sci that the total 
lousiimptinii of cxrat to convetl the un- to steel 
Irefpiently niakeR it advantageoos lu siin'U the 
atv in or neiir the cxvxl fields, where ihe niHirket 
for pig iron exists hi the final analy sis, hrwever. 


hicatiou of the market for the pig iroix for the 
stexd made from it, and for fabricated steel pnxl- 
iiets, li.is an Linportant effect mi ihe distfilnilion 
of tht* iron imti steel ituluslry. iTie I act that three 
tiu.^iirs in all enter lo influence the exact IcXralion 
ot Ihc iTidustry intnxluecs sexcral possibilities, 
variable %\'ilh the relatis'e lEKvilion of the imn 
orct the coking coals, and the luurkcls for the pig 
iron, steedr and fahrieatcri products. If all cHxrur 
together, the best location for the induslry k 
ohrimisj if they are separated, the exLU^ liK'ation 
Ilf tile biduslry will vLiry with tlu* paftiLoljLf eoni- 
biTiation of cxunlitiofis. Hut niarkets will ^ilwavs 
Ik* irnpnrlant. Therefore iron ore will ntf( alv^ays 
iimve to cxidil s^anelinies. as hi the Chicagti area, 
l-Nith ninve to the market. 

Tfic Mtijor intimirkd A/cost of Europe. Tliese 
are loOiitEi'd in one ot the world’s three grejit 
t.’oncx.uilTations of pipTilalion. niis alfords llu 
abiiodtiiit Uibor siqiply. iis xvell as One highly 
skilled, and an iJiipirt^uit loeul toarkel for the 
protltjctiun. iu IhuIi the iutluslrialized are:i and hi 
sieardjy predomiEiuntly a.gricx ill oral re gions. 
Flirt her, natural conditioiiR iind ta^rtain aypt-cls of 
the cultural cnviRjnTnent favor IndLLstrial ileveb 
tjpmcnt ill this jJarl of I he world. 

Both iroEi ores and co^d suitable for ytuellitig 
them are pre?a"Ul on du- cutitiueiil in western 
Europi,\ iti CrvLit Britain, and tn the ntirtb of the 
BUick Sea in the LIS,STL A highly di-velopcl 
Irifciispirtatiou system, ht^th rail itnil w,itcnx'ay* 
permits assimilily td the raxv inaELTijUs m'ce,s?siTy' 
as the tiasis for the heaxy iiidnslries and dklrfbu- 
lion nf their product ion. Sometimes^ indeed, the 
producing areas of weytvm Rorop-! are at sea- 
iMSfcird $i> that ores frotn Spain and Sweden may 
1)0 obbiinixl by cheap water traiiii^port, to supple¬ 
ment kical supplies il necessitryj and prixlucfion 
c-^in lie markclrd to adxiuitagc its .sitnslar fashion. 
Even though Tiot at sealro^ird^ the highly (U*vel- 
iip'il systfun nf interior livatenvays links many 
ill land [x^ints %vilh ocean transport m effectively 
that the iulerinr k>calftm is uo great liiuiclicap. 
Lti the Soviet L’nion, tvhere present lodiistrial 
dc%xdE»pTiu-ot k somewhat less impirlant, the 
heavw iiiilustrieii are ni,ide pciiwihle hy srneUiiig 
the iron orir i^f lla^ Krix oi Hog district by use of 
coal from the Donets liasin. 

An ahnudLLnee ot coal iilFords the possihility 
for develiipnirut of pivver, and tlu* pnaJticts of 
Ihe bhisi funiaces and si eel mills saipply raw* pna- 
lerial and thus opixirtimily for Esther types of 


HOW MAN OBTAINS ITIS LIVlvtJHOOD 


i> 4 S 





or UJLE 5 
0 lOQ aoo sm 

«OHic pfiojornoN 


F^, !J 7 « Mrti„r iiHlLL^trifil of Etirtw, TI,rK r..:.p is dr^wn OH tl... lh»t 

nitlicT tlN,ti piihtittti ^ 4 )nskli rjtEti(.s Wlllavrt ,i„y prriud i.f lEiiio. (li tL-miiiir llieJ.icyl(>-Ji- 

tlOIMit IlHhutfVi ^ ^4. „ 


3 a Ad" 


MAJOP INCXJSTftlAL AREAS^a' 
OF EUROPE 
IMXiSTRtAL AREAS 


htr 


cTi.ikjtirLii,iiir<-. E\k^iKivi: ik^velopthi^rit ol mdus- 
trv iiK-iiBiS c'tiiplovTnrikt fur tiiiiTiy, IhjiIi fn dli>s 
iiiitl oil fiirnis, whi-rv iuU^nfitvt.- types of iigriL'ul- 
liire iui? [mjlttilih- lA ihe driri^uids tif 

nt-ar-lpy iirhan mkirkrlK fnr ttif ytelcJs of 


typ<-^ of prill! nelioii^ Furtticr, jnEJii^jtrmlm-'i! 
sireaji an* ufleijiHLk'Ty iio( oikiv l?y o net' 

\i(Frk ol WiitiTwiiys anil rail TiiiL=:s, but bv g,i>uii 
tmikIs o-h welL Lap aiktiUiPn, they Jiave nileiiuiite 
bLilnies fcFf spverseus Klupoionts of e?^p»rLs lo 
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othvr Ijiiids. JJcML'4iiLW al tbe many favrmnj; fiitlnrs^ 
iiidnsirialtzed areas arc the liome of both 
dense and adviincccl [XJpnlations. 

’Though tlw prewjir piilteni of hKlosiria] de- 
vtdopmeiU hi Enmpe has been dishirlwd liy the 
VI iir ill id siibiie<|neni: regulation of eiiteqjiise, the 
cininges produced have not altered the general 
locatiiui of priKliiL-tioOp Mnrefjver, it is highly 
probable that much of the chatige now contemn 
plated may Iw ahandoned rather soon. Though 
it is [>ossihle^ of ctiurse+ to regubte production 
by adminIstrative edkt, such rcgiilation. exti^pl 
ns matlc necess;iry ?is a means of pnitectiou from 
aggression, is niLinifestly mule^^irahle, for it inter¬ 
feres with use of opiiortunity olFereil \iy environ* 
menl ami loos many manifest disadvantages, 
na^refore it is to Iv liu[X'd that it will lie nei^es- 


sary to iinpcxse arbitmiy restrietions on industry 
lor only u lirniti.>d j>eriod of time. 

TVie iiidmirml Rciiinm of thr Pririif. Th«e 
are several '.videK dispersed industrialwd areas 
in Asia, hut that of Japan is the most importmil 
at present. 11‘ie JapEOiese eeciter ejstfnds from 
Tiorthern Kyushu ^ the southern island^ up the 
coiLst of the maiti ishiiid. HoelsIui, to slightly 
north of Tohyop fn this relatively nhort and vt^y 
attenuated area are coticfriitraled mast of thp 
industrial phmes of importance In Japan, aU 
haodieappefl to some extent by a late start, but 
lilievvise liencfiting from lieiiig aVilc to profit 
from tlie ex^serienv'e of others and thus to avoid 
many lossv^s int:idiMit to the experimental stages 
of indiisftrv clsevvlwre. 1'he heavy indnstnes are 
in the south, in northirnk Kyiishii. I Lere ;ire Jucuti.^ 
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ihv ViiWLLlLi i n in liehI u orks wikicli 

siifcL'lt 4 lrLU'tM>r( isf the iron oie its id inuke 

mmi L>S rhe su-ci priuimc-d in Jup^uL Uiiinj^ im- 
IhirU'd ur^? unds^iine hiipsried cokit. F-irther norih, 
in the <>.s;ik:i ure the luri^i-sl textile mill* in 
jiLpiEi. :iiit| pkiiits U \T Ehe hibrk'iition □! steel pr^Hi- 
tiets. Still farther laurtli, in and aniiicjtl Tnkvo. pri^- 
duetiuh is nanv diversified. Tn a cnnsicleralsle ex- 
ti^uL jiipiiiiese iEifhjslrial develeiiciient ii; without 
a suh:staiktiLd lja,'iii!, Snr the iroTi iiTid steel hidnstry 
LeLv lueally iiViiiliil di- su[ipljt-s i>f Lsseiitial nwv 
materials ami tlii^felEHre its evistenee is pEKvihle 
only with gE>vernnieiJt operiition mid siihsidy. 
r>itly thii textile iiidnstrie^, thf ino-st liiipuriant 
tif id1. enjov ativ tiLLirketl atlviLiiitai^es LLiid, even 
tor I Ill-Ill, ninst nt (he raw nniterfal nsiid Jiitisl Im: 
ini|>[>rte^L Other iiidiistriLil phiiits -stieli as [Kiper 
rniils. pitti'rJes, ljreWf*rii-*i, sithI servit'c eiilcrprisi-s 
art- III .siNL-iHithiry iiriptirtaiKie only^ and njasl fao- 
ext^'pt tt-xiile rnilh, in in ami steel plants^ 
ami a few utliLts shl’Ii as shipyards, am .stria|] 
aiEil 4,-Tn3t|ipy rel.itively lew wmkers. 'J'hc war and 
Sidis<-F[iiii-Mt rrujitlaliLiii \^'ill Imve little or iifi L-fF(!ct 
fsn lhi« leeatimi nf Japam-se iis^Eiistfv, hm niav 
aIttT its rharaeter itiatiriiiUy, prinefpallv liy 
eliinliiiLtioii ot must nf tht^ hein'v indiislries. 

In \iiidi C:hii3;i mill India, Industrial desvlup- 
tnnjit is in its infaiiey and euiifined |o rest riel eil 
areas. In India, the irmi ami .steel indnslrv h.is at- 
titiiir-d t^^m.sLtlerahle inipurlaiitti hi I he (. alien Ita 
ari-a, wlirre the Tata Irmi aud htm'l Wiirks. repre- 
scMiliri^; an iiivestinent of ^ am re- 

jiiitt*!] lu 1w- I he Iiir^esl sinj^le plant in the EkftLsh 
Kinpirr, as \k v ]\ as a very low eosi piiadiiLx-r iif 
[lig iTuii Irmii m-ar by ili-^aiMils of ini-ti titv, .\s in 
Jii|>iin, lirwvever, tlit- li-stiEr rnifh in tin- Iturn1>jiv 
and Ci^lenlta ariras are tfu^ most hriportant of the 
iniliLsirial plants Ilf India at the privsi-nE time. 

In CdtiiiiL iriipirlant prE-s^^nf iinlnstriai devtdo|v 
ment W liniiti-£l to the vLiastLil re^Ii^Ns, with llm 
textile indiistriE's thmuoani. 'Illis is ;i Iiv^llmI eIi.-^ 
veli>[nnent^ lor elinuite pi-nnit?^ j^rowth u| nsitmi 
anif Ehi,s, in euiiiE>in:iEion with the hn^e Iin-al 
market, aifrirds a snhsEanrLd hasls fjir die ituliis- 
try. In die fnhim, fmsiever, it is possihle tluit 
tfie ht-a^ y indiistriev, alreaily uf tunsitlLTahle ini- 
pirEaiiei- itj Maiiefimta, will assnmt- jirealer rela’ 
tive iEoiKirtalien, lor (.diiiia inns enunmmv rem^ti ts 
of hij;lvtir.Lile isial wliic.h liave Ih-vu vErtnallv 
mtitOUeheil as Vt-t. 

Other iEiElostriiili/etl Asraiit* are.Ls oj xrn'.il p<j- 
Untial pronnvi' are those ul the U.S.SJT, in 


Silieria, a developEJient of n^xnit yeius. Hie 
SEiviel Union prolulily ranks seeiaid unly to the 
I riitint Statics in tfie varietv and vahiL.- of tt?i^ 
nnjierat rewmreea. and the.w Lire mivv Iseiiig de- 
veioped rapidly Et) serve as the basis fur iiLiloslry. 
Alifeatly there i.s iniporlatit stetd prodiielion at 
^tidiiLsk. fonnt^rly kiiow-n as Kllzt]t^!s. wdwre the 
tijEEnuTif have a cap:ieity etpial to ihosi: of 
nttofiiirsk, Eii-iirly l.iOii nnles to the west. Xeiv 
niill.s iir\^ also in o^x-raliun on tfie lower Amni 
anil al J^Lshkent, ivith .itill otIaTx plaiiHEed tor 
tntore c-unslnretion. Tliese developments are part 
ol a pliLiiiied muvi'fnent to shit I vital venters of 
prEHliieliuii to tin' Ifrals and tlieir e^isl w Ihtc Ehey 
will Lui mure eel ilrally lot'-.itt-d ami less viiliii-rafile 
til aflaek. iliiv uf the n^ults oE the war fms Ifeen 
to spei-d lip tltis shift, which will ha%^e tar-reaefi- 
ini; erteel.s on I lie camomy of the Ssherian pas- 
^^ssii^tis uf the l\S.S.It, 

htthislrmf of llw Vmttd Slutrs. Ur- 

hanii'Litfon ahvays lead* to devehipinent ol certain 
.wfikv indiLslries, siieh as bakeries, :ind fre- 
i|nentiy to tbit of soroe eif .di^fitly diffETeiit eh;ir- 
iicEi-r, wicli JLS Hsaeinhly plants. Ihwvever. the 
mure titipirlant liasie iodiistrk-,s tend ti} eotiet-n- 
trate in liiniti-d 4in.>iiS of irreater advardaj^e. 
1 lu^rcEore inaFiy iirhan ciTiters :ire id tH.>intnereial 
r4dlier lliEin iiuliistrlal iniportaTice. Thus., in d^e 
I. oiteef States, tln> inosi jFoportiint of thf^ indiLS- 
rriali^^ed are.is are all east ol thi^ Mi.Hd^issippi fUsrr 
and. wntli a lew exte|it|oTi.s, die most notable 
of which is the BirniiiJiihafn district, nordi id ihi 
distil pariiJlei of liititude. ThiN has ri united I roin 
tilt dixpiuilioii ol TUsmows, j^rliciikirly 

uf inn nrt^!( jiml lraiiK|}{Trtiitioti fm'ilitu's, 

iric-lucliug thost^ oi nor iisiiiiKl tht Creiit 

Liiki s; jiikI Ihe ogrinilliirLil dfsiniliiUly of lliii 
pii.I of ifu- f iiili’il its jv>[}ik]iiHoii of 

jHT t-iipiu pitrcliLbsin^ jumiT, Tikis olfortls 
loc'.il injokfls IriT infiustriikl ijTfHloclinn, in inldi- 
tion to tikjil lojiili* iivii if Lillie in iiirikwkiy uri'ns l>y 
wklli thv vl.l Still olb.T li-tlkirs siuh k«k 
tik' .iiiirsf ol SfUli mriil mitl tin- Cml Wikr hkkve 
akv pliivfd a purl in loL.ili/ing ioUnstriol 
Tiu-iil io tlif I'liitid SUkk's, 

Not all jwrls nf (his v.ist 4 kr*- alike 4 S n- 
t^Lkrcl.s type oj irKlkisIriai i1i‘S‘t>lopiiioi]|. in 

Jwnitln-Listnfii l*t‘iiosvlviiiii:i, lilt- pitKhor^li tlis- 
iritt. iiiiJ urootiij Cary aotl S^iutEi aikoriHo, art- 
I'lkarLLi'liTizi'd liy heiiv-s- iiidnslrinsL otlkTs in (Ik- 
viHnity n( H,iir-,!o. i,v di.niknl plunlsi still 
olh.TS. in tl,f IJftroil jii-eik jiml west of Lakr- 
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FiGr S79r The major imliiNtrLil are^-^ of the* Unhed SLutes. 


MichigLin. hy auUmiLdpile bclorieji iincl titbcfS 
fiil?ricLitiikg In .sH.jutheni and ^ioiith- 

eastem New Engiand, by c^mtrLkfit, light itidns- 
trits 5iRh textile milU, shfic (actoricji* nmehine 
sJieips for nuiking fine In:lehi^len^ am! ntiiers stf 
.^iniiliiT eharuclLT arc lypic-uL In still other dis¬ 
tricts, as around New Yfirk City and alntig the 
route of Ebe NeW' York Slate Barge QinaL the 
Tnaiuifacture of shirts, collars, a in I clnthiiig us- 
Climes Impirtancc atid, hi certain limited areas 
farther we^t, lurnilure, fhiin'* atid oilier mist^eh 
laiH>ciii 5 |ir(>dnetsi Ix^mine cluiraeteristie. Where 
these llgiiter iudiistries develop, it is often tme 
tlial the favorubk- factors vibieh inline!nee tiurir 
hjcation are the presence of a reser\'oir of laU^r 
and tiournesN to toarkels rather ihan ueeessibilily 
of raw materiaJs. 

Sont/icra Veti: Eri0and^ Jnrfrijrtrifi/ 
Sonthem Nesv England is a kind of eilses and 
villages, for nearly S4 per lent of the total popu¬ 
lation of Conikecticnt, Rhode Island. MassacliU' 
sc’tls, and sniitheastem Ne^v Hainpshiie live in 
inenqiorated ptaees of 25£1Et nr more inhahitants, 
and an additional 13 ptT cent m smaller eom- 
Tniniities. In Rhode Island. whi:re this distribu- 
Hon Is mfsst prnnouiiO(Tl, less than 1,5 per cent 
of the pipiihition live on farms. This hiis otyt 


always iH^cn SO* for the early mlonists atteiiipled 
EO wTest a living from the sod. Soon, however^ 
they rcidiwd tlnit this svonid be dJElicidt. for soils 
are lre(|iiently thin. l>oor, and Stonyv cxCvpt in 
a few fa scored localities; slu[ies: are often steep; 
and elimale restrleli" ihe nuiiilieir of crops w hich 
Ciiii lie gfknvn profitably- 

VYhen ihe esu'ly jsettJers IcKiked liHVjtrd the sea. 
however* I hey Saw oppsrtimily hir fishing; riu- 
jiietOLn? harlwTs afforded shehcr for fiddling craft; 
and hTTcsfs fiimishit the tnalerial fur their Ctm- 
slriieEioin lliiTi'hkre shipbuilding early uijsiitned 
fiiiportant'e, to he fohuwitl hv ttmie fn fish and 
forest produels in exchange for lht>se of the olher 
eolooies and of areas across tlie Si^^iS- Tliis led to 
assembly ol raw mLLteriEils of l>pes siiitable for 
innnuraeliire. Then pnver pcxssil>ihties resulting 
Irom ghiciEition tempted bnildiiig of small fac¬ 
tories which W'cre the licginTiings of the Indus- 
iriid enterprises of the present, aiul ihefr asstiei- 
sited trade. Tljijj advaolage of am early si Lift has 
been m im[Kirtanl factor in the pres^ml Indus- 
I rial di‘%“fIopmeiil of Xcw England, for inoveineTit 
of a plniit imex^ it is ha’itlrt! is accotnpmiin:! fiv 
diBiei.dtics aod rinl common In ihe absence of an 
extremely compel!itig reason, EnrtliiT, in arfias 
svheffc cerlaiu types of Toanubeture lias'r Iwii 
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KiC, Muriitin^-m; plant nf tlio WliiKainuSL' Milk Cutiipujn', ManElow^n-, Wlsomstn. In I In- dalrV 

rvi;ji.ii (pF Mj.pitlnfTi W!s«piisiii (Iht*- art- ixit miK- many pLnts smli as tiu; «iie sli.n™ ulhjv. wFip>|) nmdiicw 
niilk pr.KliK ls, l>til otlliri as wt-ll wliiili miniufjcliirtf thi- I'ppiipniriit iiiid iiii|i.^iiTi4^n' In tlir diiirr Liicipis- 
It\\ I (of |l«- ManJl^pwot^ ChiuiilKT i>f QjrfcnaisrctJ.J 


f-slLtlulihbt^cl for [tJijg ptTi«w:|s of ticnc, wtiirktTii for 
llifsc SiiJiio plLints, or for iit w ctitKrpristy" pr+Jt3uf~ 
ii[j^ thir s;uoi> IvfifS Ilf gfMKJsp ure etiaiy lu 
Inwii ihe nL'ik'rvoir of traint^d Lilwjr Ltocuoiu- 

hiti^ under snoh condition.^, Jl Is douhtic-ss tine 
ihid, if for cvrtiUti Novi,^ En^liiiid jiidiiSlTies 
were to \w seleetcd tcHlny, witliont hskiiis liiIo 
ar^unt llie advantages vvhfcli Imve itccTiiL-d (Toin 
^n t^urly start, other locaHons w'ould W* eho.'«eii 
lor them. 

I'liu CismI War worked a revohstiiiti in die eco- 
iinmie life of New' L%r»glund. The turned 

from the sen to tin' fund l^^r j^uppirt, evv.n llioiigli 
it still refused any greiit nppirtiiuily. t^xerpt 
whore Industrial development \vn& pcj^sisilile^ hiat 
that pi^sihility waa widespread, fair sihliII |kj\v(t 
sites Were itiifot-rons, and ritaal LtJiild tk: ailaaiiied 
troEii n^laiis'ely uear-hy ureas. T'orlhifr. hhmkets, 
uuilorms, fireiinuif^ ainmnnition, aEiiJ othi-r uaLme 
EkC-tiires were jn great rieiimnd iluring ihiii period, 
fnr even then crpiipmenl was oi.kvssjirv to win 
Ikjittles, \‘ilK‘ther the rigtil wus tm the s3di' uf the 
Nurlfi may a tiiatter of opinioji, htit it is etir- 
tiLiidy ime that the furlnries were, and sale of 
t3ieir products liron^ht a Bow of inoiiey to New 
Kikglaiicl towns. Tin's development ul hidu^Ery 
tempted Tnovemenl from fariu tu city, where a 


lietter liv^lng could be secured with less effort 
ihuTi <m maity of New England s agriculturally 
nnpi-oinkiog hillskles, whkh had tocon^jretc svith 
tlie Utter hinds of the interior, 'I'his was the be¬ 
ginning of a inijvcment which, with brief iiiEer^ 
ruptEu£i$, has been tli progress ever since. L:kter« 
tlit^sc liidtuitrjes w^erc prrjtected hy tariff walls 
w hich ajiSured a largo share of .\mericau inarkets 
to New Engl.md prodiKiTs. Of late, it is tnic, 
sc.]me of the mill towiis jne far from prospensus^ 
for many plants have shifted south li> take ud- 
vantiige of more la^'i^pr^ible lalxir conditiotis and 
IcglsIatluTi, 

I ^-pical jkroductlon of lire New EiLglatid indus¬ 
tries t!i Ilf smiill hulk hut high vahie, Lirticles in 
w'lLii'h tlieeosi of niw Tuateriiils is relatively sinall, 
I put the Value added by niaimtactnrr is tronsidcr- 
able, ibis must Ik so liccaitsi,^ raw' miiiterLals 
used are lurgidy imported, aud even tlic tiwil usi-d 
io generate mneh o| the po^ver miJsE U- moved 
for some distaiicie. Fnrther+ liumy of the rnarkels 
for tlie prEKlucts of tlw factorii'S are disluTil. 
therefore what the New Euglaud uiuinnfaeLurer 
sells s's the priakiL-t of skillL'^J lalkir, anil Eht* prict* 
he secures in lurgcr part rcpiL-seiits the ■wiiges 
of lalxir, pins a return to inaifcagcmeiil, aaci inter- 
t-st on the capital us vested. 










Fic.. Tap: fi|p.iilcot mill iit I roj'p irithipK^Fiife. (Gjiirichy the- SiuriiHiiHK'k Rc’^ipi ) 

IntiTJor of n inndL>m \JassachiLieit^ nilH wlikh i;2.H^-ii3i]V/iS in tUe ni^litlfilE. hari^ nf Hup U xtslL-^ 
Til lliis intliu,lnv ust-* of iiia4.-lLiii4rr>' utul Tjibjr, mui iIh- Ui^U vji!tn‘ ofihc^ prfi€liiil nJTw-l tlic 

UJxantii^ge^ c»f kiL of a Ifnat !luj>|aly Cjf raw mLiliTEuI »rill distant niarki-K rOnEria^i al Hat 
II)E-\tlopititait mial ranJiutrlill Conaini^'iiEaaa,) 
















Fic, 7Vjip^ Hotigt Plaint ot tl^s? Ft>fd 

M,(itnr Cf>iii|SJiJiiT, l^>^L■klll■^l on tilt Hcju^e li sVoft dih' 
Lantc .ilwi%U V^ln.^re f[ f\tyw\ ii|1n II*l' Drirnk Kiver^ 
wkkJi siniu'is in Mif hiLt-kcTOLini]. T’liis littsUltU! fiitfckt?? 
il piYzuihlu to krii]^ 111 kuoln.'f, iom Off-. liTiif*ilnn^?i 
cl«j 1. jtiil otIiiT riiw Jikik'ri^d hy u-^iUt i'or dhtbar^e 

nt Elit^ ncljomin^ 1110 bki'ni fiLrojii't'iS and 

wluTi\ toT lilt UnuLjr p^rn'lnth^^ to ibt iN-iiii 
^^ek^ TfiJs iiliiEil, whk]i. L-Enploys ^^6.0^X> iik-n, ii tke 
inlMi^rntr-dt privutvly jndn-^tri.fcl emttr- 

pTis4‘ Em tilt worliL C!ovtriikg iityrly HL ^rjuiirt iriiltST tt 
Ini liids'S lejIcc E>Vi'n.S, klual lofnLiL'tM, EJp-tl-lit^Lrtli 
MitE l’^^ Mil tlf^trit riirnihtt^ r+illing iriills, f[iri;Lni; slit^ps, 
linkl Mint dit inwl olbtr iwkEla inr die fMliritiitkm 

rtf ^tci^l priKlnttji. In Mcldjilinn, tbtnc is □. ttEMl'Mt rnilb 

JI llfv [4iLEitn, a |Wlp‘r JUlll, fl box filtknF, a 

inMiokfkU linrEiii^ pliiLik, :\ni\ otbors, plus 14 

m.itb Mild i]>i] lt«( of railro.’hd tis w'rve mH. liidicLi-lil^ll 

tlir inipiTUieiC^3 nf wmIi^ Supply in ilidiisln * lliis pliJ^^'t 

MH'S OA TUlhL'k WMtl'r WinEkj M tily ul LImTM 

^/KKIdKXt inh:hbiliinLs. In lEn^ t'CTilor E]f iku iibn^r 

Hfr rkt tokr oVtus; to iktir li ft, rlit“ bbs-t 
bi^yoiid ilifeiii nu- ibt t^U *l4H-k^ ot tlur piwi't kuiist, 
tilt Ijr^t^l nri^utt pmtf ptwnl in the world. To the 
ritiit! (d iheW^t storuge tsillk lift die Eip iidieiudi 
UKbitii.‘d iwniiUR die ritUi-T budiliiiiTs Sire as- 
■HiTiilily pilints iiind ei m a ko-iipitjl and a trade sJehool. 
TEie TitEiii]i.b uJid otFlL't Lniildirig iiie In tin* foregroi^i'*^; 
at ike eMrtEiie right sre Miiue of die pLukttl taiilmivii- 
hilfs of t1ii? worLt^fS. 

Btitfnni^ A lilci^l fiimaci? at the HUer Rouge PlmMl oE Eke Ktjrd Mi>toI Ciiinpiiiy. “nn- tnrs are designed to 
Cftrr%- iMnlteii inm fli>[ii the lii4e,E fltnuketx Eli Other pirt& nf tliE pliint. CtniiitsV id tlie Ford SSs'ik)l CoHipiMiy-) 


Sh>t 
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Biijitnii, wii}i a pcipLiliilifjn 709.5^’U in 194^1 
\s hi}h nf iikiJusMal N^'W Englaiidr Wilhin 
TLiUina of kss limn ^<1 mik^s. in what mny b« 
kTint'd tliE! Bastion Uve r»%irly 

t.oWpm pt-ckpte, Tiinfi* ihan 25 pLsr ol all ux 
Xl^w Eiigkiiul, nsany itj cttinTiMjEiitics coaks- 
diig liinit^i, lu (his urt'a, ulikli prs^tlnc^es onc- 
ihiril of lljc iiafitni's shot^s, the kallicr ioiuls md 
slioc-rriLikiTii; itidustTit^s rioniiTsale, tliuugh ihert* 
are ako ituiny olhefs. for [!l].'^ iJi a respon of tluenti- 
fii-ct protliicEkaiH SiEmnnufjiie; tliis ciire urea, and 
exlcEJtling Iroin Diu-trll anti Unvmice on 
Lower Mertiroae to Erdl River, MaMaohnselts, 
h a Udt ill wKkb the iiiamifaelurc of textiles, 
lK>tli ctitton and wool. asfn;me.'i great iTOpcirtiOice. 
This indti^ilry^ setairing an early ^tarE because of 
SEinroes of ijotv^T, a favorsdile eitmiile, aUtl tiiq 
e.vistencv of capital willing to %'enliirc, was pro 
tetied lalef by the initin! invefitiacat and high 
tariffs, Hos.'iibty. (no, as Hinihiigton Suggests, the 
stianilatiTig tliaracter ol the New EcigLkEid cH- 
mate imiy have contrilmteil to t}?e pTjvetuation 
of this and oEher industries in the areas of ihtir 


origin. Of late, fnnvei.vf* dwindling litimi- 
gration, growth of lalxif unions, and new social 
iegishitioTi, some of ihc former ntivantages have 
been largely offset and niigratimi to the SE»uth 
lias occEirred, to profit from Ui*ih less repreitstv^ 
IngEsiaiHHi anil more fai'orahle lalnir cojiditiEjns, 
Sid I iarther to t!ie ^^'e5t and southwest of Bo'^ioOt 
esteiuhng south from SpringHelcL MassaehuseLts. 
irtachinc sliopSp Iwiiss. sirid hardwiirt* matnifaetuf- 
ers replace tlitree nearer tlie Boston tenter, BroJ- 
nets include watches, cIewIws, EewjIs, firearm St 
needles, pixts, and similar urlicSes. Tliere ist a 
ciirious gr^ajpiog of ccOTiomic activities in this 
belt, for not mily does it supply firearms, but 
Hartford is the kjeadon of ficadqiiarterii for inaiiy 
of die large tnsurkmco eoiiipanies, 

2^oot/f Arrangtr^Mcnf of InditAiries Elainhrre. 
This zoning of indkistries is not confined ia New 
England, for a siiniW arrangement may iw o1>- 
scrrvcd in many other areas, including }tnothem 
Mk liigaii. Tirere, in Detroit itseii. tlie niamifac- 
tore of complete automobiles is most impirtaiit; 
in the ps-rlphcral portions of the hub area, auliv 



Fir, 3ai. Final ttvscmliU lltir of llic Ft'nl r.mipiuiy, A> i-nf» Ifavt-I dinvn iTic Itnc p-mt llie 

inwi. cuth pt rfiirtus II ft>«- »imnle tiprfSftnus, or addi ... iiKirp poUS until lllc rull^ ilff »* 

*WvTi atKjvf, Sii4;li nn-llHKl> <»§ potUli-linTi IU!iUt’ Auivni iltl tiWluriL^ k-iid allollii'n m Hie ot 

prodiiL'l!,, di*iipitc thp litgli wiigcs pinid. (t'ord Ni’n!,'* BunMU I'hi.lO,) 
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TTH>l>i!e p:ir (5 are of ^eati,T r’IuNvo 
TWu, 3;iirrcntikLl{iij; ibis eerjlral purEioii, is a ^Jtlt 
of divcrsifieil iTi3iiiufaL:tt]re!f icidiidirig dk^ink'-iils, 
fomitun^ p^ipiT^ and of her prnrliicts. Beyond, 
on iht? miirgfh linvard CThieiigo, wlu^ the prod- 
nct^ «f ihe Mast fis maces and sleM mill^ a\ Car)- 
aitU Sfjutii Cliic-i^ign are reatlUv aViiiliiljTts htbri- 
catloti of irfin am! skvl protiiiHs assumes im- 
pnrlaiit.'e, riii!i! jtoniug \s |jt:i.^U'ise in coiLsiiii^alile 
pbtrl iL by'pradiiet t*i tlie presenet' nl ]a3M.kr traineil 
in certain pursuits. 

hnhixiriid Arca-'i in ihv Lmtt'tl 
Dnri[jg ihe war tliere was a marked dispi'rtial 
oi halnsErv^ and sevcra! new centi.r^i devekipc^d 
under the ^fhnnlns of a nm^ssity wliieh did un\. 
tsiinil t'lKsts. ^V'helhtT ihese new centers wit! sur¬ 
vive in tiu: fatv of poslwitr e^knipc^tition will do¬ 
pe ml ta a large extent on j;;overnmeBilal policies 
^ehicli c-aiiiiol t>e forecasl. S«kine of tlietn will 
c<‘rtmn]y t'case to ItiEiefinti in an icnjxirtLint way; 
others, with Mane ifsipporh tuLiy rtmtinoe in 
prodnefion if the pliints, tiiikslnic-ted al exi'cssive 
arc xohl al prict^s which wall pcrTiiit their 
tvnlit I ned operal kan 

't'fn- I'utrirL' o/ hidmtnul DrvnhtpmnrtL TIku 
ejtleiisivt: itulnstriLtlly^lloti of the presc^raf Is a 
devi-lopmcnt of the [istst half tsunlury, fcir mass 
priktliiction was unkikEk>ivn in IfitfO. and milv iik its 
infant^ for a TiiiTnt>L-r of years tlierciifter. I'his 
WLis lK^aii5Pe ttie complicated mat I line bxds 
whieli l^ave pniulc it 4i [lossitulily were not pcr^ 
feetcd Until ralher recently* L[j to the prcstail, 
tins change in the charjicler of onr civili/^iUnn 
Ilui Irt-en aC'LipPO]tinned hy a rapid drill 4 if piipn- 
litiiin Irosn !hi- hintei tt> tlie cilies and greal iu- 


cTtrase iu the si'/e E>f iirkiti ccikters. Whether this 
will conliniu' is dckilahU?. hnt it a [foriIs an 
ink nesting field for sprenliitioiu especialty so in 
vii-w of the fact that nuiny ciEik.^,s lEkst pOpolation 
IpctwecTi 1930 and lU-Ml It is alniosl certain, 
hmicsTT^ ifiat whatever I he dislrihiitloEi of |^pM~ 
la I ion iH-tw een farm aiM city mav 1 m? in the 
(ntnre, we are only al I he ]M?ginnli kg of great 
discn^‘eries w^ljich will fn-e man trom noct^ssity 
lor Iohe; hfuirs ikf toil. TTicre luivc already l>ceik 
gfi-at changes on the farms in this dir^^-tion. Tire 
era file auit the flail have Iwn displaced bv flk' 
hiirvci£liiig rTiiicliliiCr in its rvtreine tlevelopment. 
theaimlikhe; the fanner luuv rides wk^tk he plows 
and oftf'u iLst's. 4 iractor ratl^T lhaii borsi^s- lie 
may even do his milking wUh a ituieliiue. This has 
decreased tlie laMir reqiilrc^rneriE fnr growing 
crops so tbal we now prE>diiRH? more viith fewer 
i^im^s and fanners. The fanucr s wale [irolits lu 
a siinikir way- tlaaigh to a lesser degree^ from 
Ific use of laljorsitvfng devices. 

It may be tme that the agricultural trfj|]lif.>r has 
disisppciired^ hut this m-vtT offered greiit eco- 
Tkikmic oppoTtnnity, w htTc-.is Ehiit of the present, 
the teeimica] and indiLsErial frmfcticr, does. Tfius, 
il mail uses opportinjity wisely, tike future should 
liEkld niiECh ill store. We have abvuys had willi us 
eIic [irophets fjf despair, I hose who view' the 
bill ire only wlifi gtiMim, but iheir prophecies 
have always lioeii discredited in tile past. Cov- 
Eiiitily, if dw? teuEilifugx of experience liase vuluCi 
eIru FndieaEc a siitiilar fate ffir the preachments 
of thosc.^ who ti.i<lay ikdieve ihat we have nnlhli^g 
left excepE I he pisisil kility of rlis'idjiig uitr present 
po^^-ssious anti l^tung ttMUeiil. 


h>rESTK>\s and exercises 


L Why is impktlanl ciJinnu-ne nf fefativ<"]y TFeiTkt 
deVelLkpTEii^Eit^ 

2 . What hi the hitsis far cUtnEUcree? WIehE in (fkC 

feliilkiEE k-twt^n S[iet'ialf3ajEion nf pfmhjetiEMl 
liikil curEEiriL'T4.'eP 

3. JEoW dll CEahkEral diffelVEiet^s of |vipulatinu^ nl- 
f+R'l trade tM'-Ewt»i^kk llitmf' I]lEl-^E^a ^11 bv the Erndt 
of rrhiTiiLi aEkd Jap^kii. 

4 . How tk«.-i Inmfhkrtmiiin .'eIFiu t i^kkunit'n.'e? IHilv 
trate hy rXjniple^, 

5 . W hi-re lire the p^rcLir trade roiHt-ii i>f the Wnrlij 
Un 4ietl? Why? ite^v Ikiui the sh vE-itkpneEii 

tr.alu’ alfwli'd Ja[iaEi? 

N. VV hill lav Uirs will canse alteraUckii nf tnule 
Cih- t^^iE^rEph^ n| ch.ii^^^t^ prEduLE tl hy 


Ehr'w fachii^. To w^hal ewIceiE ikies LoriElnerce at- 
hittl niki plovETumi El day? ^VI|at b the prnUtblc 
fnlEErr i)f mrciEEierce? 

I. Traefl rlip EMihuiE^a nf imln^l rial dicelnpnEekkl. 
^VHiere lit unaklbKeale iiktJii%tn- kitlH fiEiTHirtaEEti' 
Why? 

S, Slate the f^utars which affect IcHrali/jition of in- 

dEj.^lriEil r’lnjii'EEeEkt. Ili>w dcM.^ hEimiiii eholcc 

fijEkcE ion? 1 IS ml rate by cxairkphrs. 

y. Jiow doi-v esLW nf attetei Eu raw injEtedals fiETkC- 
Utm iu liH-aliiciug iEHluHlrial deVelnpEJienE? Is IJeI^ 
fnvlur of i-t|ikiil friE|inrlani-r in all lEidastricS? 

hy so inkpiktliiikl Jee the heavy lEKitkvEriE.'s? 

^V Iev 15 a s^ElisiEiu iriry ivatet i^ufiply in 

ilkihivlri'? U lliL- qinihly of the WJiEer sujjplv 


COMMERCE AND INDUSTRY 


H|iiiilly' impjrtiiLnt in iiW Sndll.'itrio?;? WliV? Unw 
hiu u'iilur ^ll[iply n0i3:rE.<'d tUc Icku.IIv'ji LU»n o| iii- 
cinNtr\- ill ihn UDiti^d 

IL lliiw (liiL-'s Idlmt Mipply ulFet-l (lu? ul 

mdiisLfj? Dfte.i \l nfftN-t nil indiiNlrii-j III exHftly 
dll: Kiime miuirn-f? llliL^lr.itp by exninpit:':}, iiiL-liid- 

fiig somir tA tilt* Smv Ku^bn'il Indtutrlex. 

12. DiNC'ijs^ iliii of t-]iin,ilii. cMlliixe, i.'apl- 

lal, and ^n^ i^rniik-nl fn tla-ir ulTiti ii+i PiduiiiHal 
de^fliipm^nt. 

J3, Ifim' linx |fnVt^minimE h tnrl m Jiipnii In 

promote Industrial d^MdupiiaftH? U'liy bnve 
^iti'pji tuteri [u jndiixEiy'i^ 

State MVmt" an-^s valium ^n^emriiinit liiiS op* 
In ddTeri'Ekt fasliinn aiul es£p^iln wliv^ 

14. \Vb.i! elTiVl dd trikrk!i.pi]rtat [nti and itiLirkL't^ have 
tm the liHiilkEm of Indit^tTialiTti-d 
l^r Di.xc-nss tfiL* fnetori wbil h iliEbieneci the lucatldll 
□f the Iri?n iiikd sEwl indu.^En\ \\nLiL4i niTiH l tike 
iikdn^tn^ as de^ehkppd bi ihe Oi|irago-C-Lrv urea? 
]ft Lcicule ihu indnstriid areas of Eurihpe, \Vhai is 
the bii-SM for lha davelippmerit of iudLii^Hy hi 
thii^te areas? W’Th.k rlianqrs bm-e l^een pnidiiLed 
bv tlirt^ \vaJ? Will thest* prohublv Im tx-rinukuMit? 
Why? 

I i. Wht'fi^ induKtriat de^A'ifliipnient tTnni^n in 
tbij United States? W'b%'? Wllnt afe the ehiinn> 
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teristle types n| indtiKtry whieh (it?%elop ubc- 
wlluft? Jtijw ii4k$ Ihe lA Eir affn.i^ied die distribtl- 
tiiili of Indostn- ill like United Stnk’s? W'ill diew 
elkanj^^ pmliiibty be peTTnnneiit? Whv'f 

18. Loeate t]H^ fiinst Inipirtunt indastrjali/ed areas 
of the Orient and espluin die liasts for tbe df- 
velopEnent in cavh. Hnw dn the ItidkislHe^ at 
Japikn YATy from soetb to iwi-rdi? Wliy? 

IH. Tei vvhul e.^lenl are China and India Indastrtab 
WlkuE Is dae ehafueter nf iho pfi-H'iit indkis- 
irjjil devrlopiiufkt in thi^ itkuiktrie^i? What is tile 
prillluhte fiitnie of indnslrtal di.’velrjpineiil in 
Chinu uhd ltidi.1? 

Dbieiois ifke iEiditkitrltd deiirhipmenl ai Siberia. 
W'fiy lhaa del elopn Lent tbeie lut-n Very' rapid of 
bite years? W-by |s Uiis devnlEipineiit, tjf jffeal 
itrkpcH-lani.e? 

2lp Trace the eVB^lntiofi af Mew EoErland JtidnslrlaJ 
di'vc-tikpMient aisd dli^niss Ils efiiiriit’ler aiul x+kn- 
ing. Why juc vertafti typ^r of iiidiiitrV' inigrating 
Fium Xew Eikgliitid to tlw? Soudi? 

22. Di^eiLNs dte proKible future dei'elopriiinit and 
WtLtion of intlLkstriabv!ed areas. 

2.'3. \V hat have lieen sckinc? of tike rlFi^'H nf ini;|>i>«.rriul 
develi>piiM:^t, espen-jjlly on slatitLirds of liv^fn^? 
What dr>es the fnikire probably ikLild for hidiuliy' 
niiil its effeeljfr? 


SELK(:TEr> KEKEIIENCES 


Colllnx, W. P., "KelcilEfkn iK'lwt-t-n Onallly of W'ater 
and Indiutriiil Or^t^lopnx^Tit io the Unitetl !ilati?*," 
U ETfer Stippltj f 5m, U. S. Canlogaitl Survey. 
\Vii.sikiiigtniL, juao. 

This bulletio, lo whkh pEinr reftTelUL'e fins Wni 
Uiade, traces tlie developnierit and -^IITCekI nf indiix- 
Ei> ftl the Utiitinl Stiites us by Water sup¬ 

ply. ft is pEiriifiilELfiy vulnLibU' ln?i'atise of the 
aet laiipHnyiTkg uukps. 


Smith. J. 11.. ami Pliillips. M. O., Nnrih Ami^tita, 
ffiLri'oiirt-Briiiv* iiiid Qkinpauv. Jne„ ,\ew Yufk. 
itwth pp. 

This refttenee sopplirs u descriptlnn of I lie de- 
vekipiuuiE of fndLLstn und tlx* preei^tkl indii^trial 
dt^elopiiekit of Mew Ejigbiiid. Tllese inpiv^ are 
disi'iixseil at inucb gr;.aler li'iij^tb eIillfi in yotrr tevi, 
nxkd in ^n intcn^liug inazkiiiT. 


Chfiptt'r T]iiittf-Nir\e 

CITIKS AND UlDiAMZATION 


Tin? <yf C'^r^adii Di't'c'fo^nni-'riit- Citk*^ 

are iMiictimuil, uoi a^'tkleiUal deveSujinH-iii.v^ lur 
they api>t'4ir ^hjIv t\ny piTUirrn nsefxil 

*hey \^rL\\v Duly in reitpani^e to tie- 
[iLiTiiis nl iheir iriyiiilan' aJL-iui. lliiTefure In 

spikTStly ptiyinl^iU'd tegip^^s 'vith niL-ansi ol 

cHJniEiiiiTiieaii^iii* wLiTt* the aieas to lie 

si.'fVeil und tlie ru't^lN lo be satisfitKi are lisiuiittl, 
[Ikc'v an- Iv^v ill uktitilmT inn} gentjrally stniill. In 
higikly Jevekip-d:, denitj^y popiilalcrl regions, by 
w ait ra St, I hey are tnore niiiiii 'ronj^ Dlieii dofttdy 
.v|i.fcLftl, anti ol g^rcat beoaose the 

cleinLinds on ihem for the services tlney rentier 
arc amich incaro os;tensive. 

Aiming primitive pnjmlations, intlced, “wbert-! 
each individii:d Mentis a more tar si'lF-soHietent 
type ol existenTO, tirhiitt centers as sve kntiw them 
cannot |>ro[aerly lie saitd in exist. Insltviil, llieir 
ctptivLklent nuiy l>i: no more than a itovler ol UuiiL, 
I^K-alk-tl on liigbunys ll is true, hut (irgaikiKt^d 
priinnrily lor neithiT Untie nor fnaimiacture, but 
jiirgely bw pTOtc^clkni. isneb setlleineiiU ainicing 
both lintktihg and pitsiottd pi^[>nlalkais ulten pjS' 
sess littli^ p?riTiaiiein.e, ihnngh oceasjoEJjdly ^itane 
sucli villages, tucenpied ior :i! Itmsl pari ol the 
year. iri:iv maititnin iixetl h>eatinns. In generid, 
iiowi veir. initiation of ^Kat may propter ly l>e 
con sidered I lie k-ginnings t>l titisinT aggregalioti?K 
Irrarn some ol wbich have e^rdved oiir pri.rstuit- 
day larger dlics, lA iteferrtHi ntitil setlenlary oe- 
cupaiafv bas Vieeome well t^stabbvbetb 

LvCiifinn of Cities are always Ineatenl 

at a foens of higbw^iys. Tliii may be: (1) where 
roads converge ut a stream eroSKing, a Tnouiklain 
pass. t|u!> Ivead ol u liurge lake, or of ikLi^igatioti 
LiJi a river; ['2) at a junction oi ri%'er liigbways nr 
a I I be month of a stream, where coastwisie and 
rivet-iHirne Iradc mec^t a I a common pc ant; (-1) 
at a cfinvergenee of in]pk»ftai4:l roiiles where lukr- 


Iwir hkeilities arc udvipiarc lo aeeomnuHhitc sx'eaii- 
bome etinimeroi! and eKl- sile pennits bnihlbig a 
eily^ and (4) at a foens of im|Hkrtant rail routes. 
+Siu4i lueulidiis alford ease ol ai.t.TSS to ris^v tna- 
lerials and markets and toniiEionly to socirecs ol 
pswt,*r AS. Wei!- They iwe i^kt^\v^se Iranshipmeot 
tvolerji, where bulk breakage occurs, tlml is, 
wlK^re lr<*ight arriving m hnik is divided into 
sEiialler lo|s lor dislribnlion. \'-r>t alt these types 
ol loeaHon are er|nsdly favtirial oor Slave all fiine- 
tinned in exactly the same degree at cliifertiiil 
rimes, Fiirtlier^ the larger eitiezi cnmtnoiily com¬ 
bi pae I lie advantages ol several, the nnmIxT vary¬ 
ing Iropn time to time in ibe history ol u given 
eitvN llins New Viirk, origiiaklly having ad van- 
lagers ti! aety^iiii |o tbr inu^riur Siy river,, yupple- 
a united later by canal, an^l tmse ol eommnnication 
!iy sc-u, today prolil^i; fnrtn rail Ifne.v which tie it 
(u tljtt iiklerinr wt^st of the AppalLkeliiaiks. Simi- 
larlv., St. Louis, ahvaV-S a foims of river highways, 
IckLiv poss^^siios the advojklago ol converging 
riiiUoLuls. 

Ill early tfmes^ rivers wifre coinnionly cruKSikjd 
aE hird.s or sliallo^vs, in the absence i>l bridges^ 
Oltesks ibrrobire,. roiub converged from stwvral 
dirrcipiinson siicb placi-.s if ibt- rivcEr w-as dw^p anti 
iavorahic crossings were bnv in niiml^eri 'fhivi 
I fie Ehaiian roixtls InciL'ijed on the present site o! 
L,oiic]on, at the for^l neLkresI ibe moiiEh of the 
I'lniiiiejL That sncb hitess jillord jmssihilitrc^ci for 
nrliLLii drvidnpment is ui dieuEi-d by tiu' bict I bat 
st'vinal English eilies emiiain "Str.rtfrjrd'' ill their 
riiUikes. Iieeau-se tlic road tir street crossed tlie 
river at that liot.'kktioii by a fcjrd. IfiimihrrlVT rojn!=^ 
lemi to eoiks^t-rge near p.i'i^es, to take advantage 
Cl I ^stich breaks or low^ s[Kitsi in mountain liarriers. 
Tints roads foens fin the >;ite ol PitUbnrgli. PeTin- 
sylvaikla. Agaiin mads converge al the end of a 
large lake nserl lor IransportatiOEi ami at the bead 


559 


CITIES AXD URBANIXATION 


uf JuLX'ijiJalk^k nn n river. Such ifcrr the 
oi Cbicalio ;inc! St* PiUil res[X?<:Hvc])% the former 
,it the cod Mjchittaftp ^hr latter at the 

hL-ad of iiiaiiirLil uavi^Lilioti usi the \ti?i.sisi!iippi 
Riwr. 

During that lonj? [jcrinil when much or tntist 
ijilaiul itAih nnwed by xvaterp in I he absein.’fr of 
meLiTisof lTLiiis|inrl hy luiLd, siUTi itu river 
his^hwLiys Were lavsiTi^i UKaSu^us hff urli^Hi tlc- 
vcli»piiieijt aiuL dftiihly ^vhets ill or Tiear tlie 
coniiiieEHv el sewTnil riviT^ of soeuu size which 
were uset! ei^teusivi^ly, St, Louis has this type oi 
locLitiiiiu siTiri as inland waters xvere the 

prlnapaS fii^hways of Ixitli travo! aiitl tTmss^^^srl 
this city nTaiutained ELipreuutjey the nrliLkn 

iiji tlH" mi^hlle and tipper Mississippi 
WiIIlw [is LI ri Mill of this naturat atlvLintagc. 

A fiH'Lis of tK't’ao routes also aHfinU a favored 
Wat ion kn city growth, since U permits as-Viaubly 
in,i:ri'h atidise to atU net ouly ham aloii^ 


ihe coiisl but ham o%'crjpeiis iis Wcdt, by use ol 
tlieap water ^^Llltfi|H^^tiltton. ITurefi^ri' many 
seaports have jLymvTi lo In- pvixi cities, Ttiis tv-]!? 
of liication bei.'tinie.s even more di^sirLil>le it il i* 
al or EieLtr tlie mmitb of a large river wfiieli offers 
to the biterKKrt tor tbis fsKnises iint only 
cOListwise ami other s<.u trade, hul rivrr-tHjrnc 
trafhe as well, on a Siin^le lus'-alioo. New Ork-aus 
tui lire Culf Cai.ist; Portlatid Oil the luvver M^ilLu- 
mettcL aiaE ShuiIlshat at thi^ si'a^HMUil end cji thft 
Yangtze, the iin at east-west highway of central 
China, n]l profit from tliJs ivpe of k^eation. Such a 
SL-Lihfiard Iwatiou was a pariitnlLirly iinporljiiil 
advilnUige during the peritKl siilif!aH|nent to the 
ilevclopment of oiE'an transp^irt. fjiil prior to thiil 
of railiH^ads- Moreover,, it sldl preserv'es its signifi- 
eanc^fp n{>t only m? I hunt detTcase hut rather with 
intTcase of ^nl]■>nfta^:ce^ even ihongh cjthi^r forms 
of transixift nmv make chy tlevelispou-nl a reidity 
wfa?re it svas fariiierly llh inipossilnlity. Kor long. 



Fio. \ view ef Portlaaid. Oregun., a gmit alv and psri al ihc juiiftiun of Uie Willunii'tte and Co- 

haub4.| rivers, lOU iiiEles trian Ihe sea, wisFl whieli tTFiini clErjn is aifnrded hi a tfiaunel of OElfit ient ilrplh Ur 
acvoniriiiHlijte tKx-ati Rhippiug- In ttu? b;H-kgoMiiid is Ml. RimhI. Cminetti-E! uirSi ihe Inlrriut hy rail Uih^ 
and hy the Oihliilhfa RiveT, naiililhle into eastern Wa-ihingtivn and Iw-inc iioprtnA'i;] sEe^idily, Hat hM’:itiiill 
.itfcirds a Isjgieal oiitlet for tin |>|iHliM.ts of Use itslt riur, tvitli E ffective llandlincr of ilirsp c^irnincalitles aS^nn d 
Viy THlk^ of dt-ep-ivakr fnsnt.sge and nvodem E^jUipmeiit for loading nnd iinkiadiiig fleighl. I Courtesy oE 
Use horllantl CfsamWi of Consn n'kxv) 


now MAN obtains ills LIVELinOOD 


m) 

t-sj^riitcLLlly 111 ! (lie great dlies of lliii’ unrki 
wvti? LLiii.1 ihlH is ^(ill (me f-ijr iiiativ sueli 

SIS Li>ijtl(iii, Yiirk, Tokyo, Boiriios Airtni, and 
S)L|itey, eacli (he ti(y for the iL'ULitlLieiiL 

]ii or [HMi- illicit it IS IncatecL 

Since developiiteiit ai ellcctive laorJ lrati.s.pE>rt, 
par tien holy Uy rail, in hi lid sjtei [lave Lihoii cm 
ncK'anlages ol locLLtioiL not previous I y pa^ises^ed. 
TliiLs litdiLioapolis prcT-fits Uiun the iact it is 
ItK-aied 'ivliere raftmads converge, and ila^ slieoc is 
true (iir irlUi t cEtirs such sis (ihieagn, which like- 
vvi?a* hiis'e other lixsitfsuuil so I vantages. 

It will he tiotcd that riiosi cilit-s, and priicliCiLlly 
all nf any consHL-ralilc profit fniin more tliLiii 
one of [he typ^s oi l^K.'atiatl ulneli favor iiriiLiii 
growtfi. SotJie, like New \iirk, l^hiLLdidphia, 
Bosloit, Sail I'Vaueist^.^ as id Seattle^ urn seapjrts 
with adccpiate contacts witli the Kick t-ouiitrv; 
others sucli as (Chicago sire inland cilies, hot cjipy 
[he iH'sielits ol hrjth Willt^r and raiE con mictions 
will I tfie areas they sitvc, Still olliersH sueli ioi [he 
T'^vin Cattes, Minneapolis and Su Bank are lo- 
csitefl al [he K-iid ot navigation of a great river 
and scTvcni hy rail Utica as sve-ll which^ irs this 
p:irticnhir caie, lind drossing ciE the river I’a.AV 
aijijvc the gorgi^ the MlssiAsip[ii haA col itekav 
the halls cjf St. Anthtaiy. 

Citif Lifai(ifyu.\ unc/ C.VJy Sifrs. It is sorrutiTnes 
Itue ihal, despite a [ocid hK-iilinii wills rsdtTeiit^- 
to an esh risave and importiLiit trade tcrrilorv. tht^ 
site of a city nuiv l)e ml her petor, but this sviH not 
ncci'S-Sartly preveot extensive ntlmn di^velupnietat 
ii father cont lit ions are snflieii-iitly fiivoraUtf. 'riucs 
the inehiAlic limits ol the origin.it site of Ne^v YEKrk 
City have nut priwrnUtl pheiJfJinriiiE] grow th atid 
expansion, even airi^ss hiti-rvcEsisig Iwidies of 
vvalef, aiKh ihn-tsgh svilh change o\. namCi. across 
Slate |[in-s as widh 11]^ c^^^inaf site nE f 'hicago 
also Udt nmeh to he rlesirt-d, for the land was so 
liiw and Iht along thr lake nhore that ihe svalrrs 
ill Like Michigan foTinerly iiivndeHl the ijouTi- 
ttswii si ction at times ol strong uiishorc wiaitk. 
Today, nf cfinrse. Hkis eio longer ueeors, tor liEling 
laus Jiot only raised the former l.icid surface hat 
fvcTi extended the cily sjtn into wliiil were hir- 
nicrly .sfialirnv alongshore w.irers, Jsirnitarlv, the 
hnv-lying. I!at, and waterTlifed charatter of the 
la n d c M l wdi i( h New Or tea ns Is 1 n dl t iriakes sc.-wage 
ihsprvvid Elifficidt at nil liTnes and pnrlietilNrlv so 
when ihr waters oE (he Mississippi liiver risie 
alMwe tlw' Irwels ol [|a- city stri'cts a I times ol 
111 Nil I, The hilly ni|>ogrii]dtv of Piitshnrgh and 


Seattle impise proldems of somewduit differeiil 
ciijraeterr In Seiittle, ihesiC have lieen solvt^d in 
part by ciittiEjg eIewvei [he hills sirid ,s1uiciiig them 
into the SouikI thus fiHitig In [he tide Hus ai^d 
pTrnitting li-vd sfrwls in the duwntoviTi section, 
at least [jaralle? to |he waterlront. Other great 
cities stjch as Shanghai atid OiSEika, have Ijceii 
similsirty handicapped hy ihi ir sites, let thev 
have neverdjeless grown rapidly. Th<is experience 
iiulicates I hat a large cily will develop on a qoin- 
paraiivcly ixior sLlc, poivided the location js siiETi 
cienlly favEiruEde. whercLLS a giaKi site will never 
i[i itself ensure a Earge citv. 

Varmbt** Vdms of a Cjj rn Location. Given 
Idea [ions have ^"arjahle values at diiFerent ^XTiods 
of tiene. This is het^ansc the liX'^ilional factor is 
inflijeitceil by [mEispEirt, and means of mov'ing 
mt'KdiJindim.^ have a](tTed great Iv since man first 
Lcarisfi'rred fiim^eli aiTtI his few liclongings from 
pUve to place. Todav^ expt nsEvc Overland trans- 
[vort of Erciglii on the Kicks of aniTOals and by 
WEigfMi has Elisy[i|>e.iri d, except in the rnoreprinib 
[ive amas. to Ik? sucteriicd liv use of railrEiads- 
rlius a former foens of trLols or caruvafi rontes, 
unless it is at present also orjv of rail 3irie5, !nis 
lost rmteh of its earlier relative impirtance. Simi- 
kLrly^ displact-ment ol use of risers arid canals 
by mil tTLEiisporl: has shifteEl locatioital advantage 
Iroiri oite city loannthE^r, as frEnn St. Laifs in Chi- 
cago, Ag^iltc miirketl cxpaiisEon o( ocean iTLirisj^H^rt 
has produced great Liberal inn in the relative 
tidvLintagc of different Irxatioiis. that of Ixith 
Sh.ingJ-iaj anil lukwi, |or csamplc. having im- 
proveil niLLlerially -Ejniiiig (he past century. 

As an ai'cotnpanimcid of such deielopmeTit, 
are.is [rjhutary to n'l^rtain of tmr larger urban cen- 
tcTs havE: expaurletl gr,.atly, Niwv Vc^rk, hir ex¬ 
ample, enjoyctl only a minor loealiofcd advantage 
until alter eonstniction of [ht^ Hrit Canal, for the 
region [rihntary tn the dly prior lo that time 
wasn EativcIy lEniLicil llimI nE>t nntjihlv prndnelivt;. 
By contrast. Philadelphia, frjrtmiati ly loc^ited 
withrclerenee tn a go<Ml agricultural area of,some 
sii/4\ was favore-t;l, though this is nnt sti imjTorlant 
relalively tuday, si.jct* the West has develo|X:d 
and SM much of its iraile moves ihrougli New' 
Vvrk. Whiit lias liEippeneil In the cast? nf these 
two titles hils ocenrrctl elsi'^vhert': as ^velh anti 
ilmihllcMi will again fn [he Inture. For example, 
it N higEily prol.able lhat. whi-n tnins|mr[ati(Mi 
nnprEU t s in Chirm, [ltu ll.m cities: Hankow . I hm- 
yang, aial \\^uth.ing, lEH.itta] .it the jnnetinn of 
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the Hiin iind Vaiigt/e rivtfrs, vvilh si Tou^htv ven- 
fr-il ltK’nH[in vtrith rek-rt!iKT to ^]^\ CHiiiia, lis wt:]| 
as in the ht^t part of timl c<)initry', will liecotne 
Pljc of tlie worlds greatest urh^xi ag^re^LktioE^, 

LiiT^e Cities n Drvchpmetit. 11 le size 

of any olt)' is r direct reflet tion i»f the esteEit and 
degree of deVelopEnent of the baefc ttniiitn- it 
Serves. this is snutll and pnptdaEion Is 

limited, a ^^tossroLids l ilinge sutfietrs, for btit few 
faeililies tue tiec^issjirv to njcet tlie dt-iTiands nf 
die |>eopk* who eaii In; TeathetJ. U'fieii a large, 
densely popnlated, proiiperous, and higlily devel¬ 
oped jiiJustria] region depends oil an nrbaii tx^n- 
ter, however, jt jittain^L great size. 1bns nur 
great cities as w^e know' them (o<hiv are of rc^la- 
dvely recent growth, for only stjhn.*£|i.ieitt to 
alKJUt IthlS has It hc?eii passiliU? to focus the Irade 
of any large, prndiicLii e area on q siingle eerjler, 
and impjrtant iiidiistnaljT^ition is of even more 
rec-ent origin. 

Tin IS during the Colonial and for scime 

liine thercafkT, thi^re were no large tiHes in the 
United StnEes. New' York lading only 
inhahitauis as late as ITm ShnilatlyK Chit-ago, 
hKlay the seeond largest city in the UnitcU States, 


liad u ix^piilatinn of only il9S.9T7 as late as 1S70; 
Oetirnn lint 205,876 In imOi and Us Angeles, 
only 102.-197 in iOOO. Other liirge cities WTro 
similarly Smaller than at present unliy a relatively 
short time ag<i. Today + however, tbe smiillest 
of these four cities, Detniit, hiis a popnlLitfon 
of nearly 2,230,000, including that of its siib- 
nrhs. and the mctnipiilitan area taf Nciv York 
tity one of qpprnvimately hi tlie 

Drient, IVikyo. ivitli a prewar popnlatitai of 
slightly niore tkm a.{l{H),non svithin it,s C'Orpar- 
ate |iinits» haid siiie of cinly- a Lrille more than 
TnnthtHlO less Ehan dO ytnurs ngo. SimEliir, tlioogb 
generally not suelj pheriorneiial inereases+ haive 
ii'hjiriLcteriziHj nrlaiii] p^ipnlalions cbeiehgTe, 

The Fmwtiam of Vilhges uttd Oiivfi. The vih 
lage, svJiidi later may develop into a city, i.'nincs 
into existence to SiTie a vatrietv of piirjxjses, 
Among prianitK-c [xipiikithans, it assiires a means 
id facilitating eoinmunity ac-tixtlfes .lud Jefen?^ 
Ligainst cncmiesi in cerlain nmre high I v devel- 
oiHui parts of the Dricjit. it may scTve thi'se Siirfic 
ends and also permit more clicclive usc^ Eif agricuJ* 
tnral land. Agficnltnral lillagc^ likewise eliaracs 
teriJ^d New EngL'iiid m-cupiincv during the eairly 




^^=11 ™ •'‘fSt-*' "J '>1P M-vin afiriftilliirjl sHilliigffl of Anwna 

ii- Tins wlrh a population of -137 piTsons. has its own sl-Ihh}I, chnnft, !(tom, sIhik, tnlHi banu and 

trClIy tiL-lds. witii rrfprcnop to wfiii.li the vlllugf h twi 



HOW MAN OinAINS lllS LIVELIHOOD 


m 

Qj]rtsiial pt^ricxi, tik uiiksitli^riihle part m a tle- 
fensT a^iiint liTtlkfcnji. Ev4:r IihUiv ll k^w AtilS piT- 
siiil ill Ltirtain parts wl I lie l^iiiUrd Stiitc^n arttl 
tiHkre cf.nniTUinly Iki-re, js in Europe. Irret- 
of their origuJiil fiiTioiioii, licnvevTr^ itieh 
vilLkgi'S" jJtrrve to htointaU- exoliange, since they 
sire ussftnbly ponits kir the mcrehiitstlise of tiu? 
trihiitary area in ivliith ^nrpliises 0^lIl W inaTkttt-d 
Lini! lu'cds satisfied to advuotag<;. FurttuT, to- 
cilviduals will I special ^k\\h gT'-^vitate io such 
txiTiters where employnieiit h nmst certain, since 
euslDineis are tnofc nomeroiis in the villages and 
teiii['Mirary sojourners add to the uumbt^rs of the 
jM^riniirjt'nl popnhitknn 

V^i/fngeA in fhr Chiiied S/fl/ejr Tite 
C-ninpact Neiv England itgricLiltum! vihiLges, lln^ 
first of titbt t)pe in the Uuitctt Stitles* were prtilj 
ahlv not a cultural hcrititge derived from Eng¬ 
land, irfitn which the cidtuiists eanic, tsnl geuer- 
liUv Lit least the rcHTlIt of choietr, Intluenced hy 
the iteeessily lor defenst?, Certtiinly it is true 
ihat, in inanv caw-s, only ihe winstant danger 
of Indian attack niduced the settlers to dwell 
compactly, and that some of the eirrly legislation 
was desigricd specifically to prevent scattered 
setth luenl. Even Avith such rcgnliirion, prcveii- 
ticjji of sli(fusion xvas dEilicidt. hi these %illagt»t. 
each "propriclor" hacl a !ol var)’ing frtirn 1 to 
ns nmeh as tl!a Jierc.-i in sitc, ^nnpk- lor ii hmise 
aud gardcin ills otl>cr lundholdLiigs. or (hose out¬ 
side the \illiige. were seallcrcd, with pListnre, 
wvaKlIafid. and shore rights gcutTally hold iii 
roTiiintiTi. Even t^wlaVp thi se villages still retain 
siich relic t fi^itiiri s of this earlier patti m of hmd 
kise as tlw village green, and disivt-rsed lots. 

|iL other parts oi the UiiittH-l ti^hites, stich vil¬ 
lage. JiLLve \h'uu few in riundh^r at eiH pcriorlsaodt 
w lie re fiemirring. tluy reller^t cerniin ^>ecLitjarities 
Ilf the nrigioal strl I lenient. This is true, for ex¬ 
ample. of the sc veil agricultural vitlagis of 
AiTiarim alioot 2iJ miles West of Iowa City, hma. 
Esl.ihlisln.Hl as a tHuncnuiiistie venture in tl. pres¬ 
ent hx-atinn in 1855, I fie Ariuaiii Qilouy Was 
reorgiiinzcd as a stock company hi Ijecaiise 
fonlinoaticc nf conitnntdsm thrv^jiteued hmV- 
niptcy. l'hi‘ older pattern of ot^eiipLincy ptrasts, 
hinvtrvcfr* kir the inhabitants still livi; in eiJtn[iLicrt 
sc'ttlernerits. from whseli tfic t£>EnmiLiiily land- 
holdiiigv are wr^rkcd. This jM-rriitts gre-at ectinojiiy 
land use wilhuut iiudne tvd.ctivm o( the tami- 
ers troui the fields, and it likewise mnikes possilile 
elfccti^ e tiseof lalwia supi>ly; economical mcchan- 


iVnition of agrieulinri% eflieiL'nl pnarketing of pr{> 
dEicHijiu and prohahly more iniclSigeiii planning 
thau cm l!ie average fLurm of adjavvnt areas, it 
also idfords sixiiil conlacts and pt'rniits effective 
centrali/.itioii ot sellouts. For this particulLcr tom- 
nuioilv ut le.isf, iidvaiitiiges uudunhtedly exceed 
the clisaKlvLUitages of tThrupaet si^t dement. 

flud Thrir The distinction hc' 

tween village and city is nut sharp, therefore 
I he division Iwtu ven da«m most lie more or less 
aibitrarv. Thus, thuiigh the Enited Stales Census 
lists all irit'Of pirated placvs wlrh pipu Lit ions of 
iLutKt nr iiiofe as nrSjaii centers, it is r^Hidily ap- 
p.iFVTst tlmt not kill witli mvire than *5CK) iidiLihi- 
Eiinls are cities in any prupr sense of the term. 
Certal[]1y. however, aggregalions of 100,0UU nr 
more in the riuted Slates iire not villages* hut 
eltk'^t, for their luiictluns njc different frfim ihme 
i.'ii the sniidler jmpuUiliLn I CH'iilers- Cities, irrespee- 
live of lln:tr ex;ici size* vary' in eharacler and m 
tlie fynctioEis Elu-y perlorTn, hnl all are market 
(.cEiEcr., for* v^'ilhnut some trade, irresp’Cttve of 
uthcr hivoring factEirs, pipuUElinn ivoiild not in¬ 
crease to the extent tfiat a city WEiaid develop. 
Ihui preseoee Eif a nalnral resource such as 
ijiitaHal w'calth does not necessikrily result lU de¬ 
velopment of a city* which Isikes plnee only when 
Iriide is made prkssjr?!e hy ellective mi^ans of 
Iraiisprirtatiopi, so that thi' deniOTid cljiewhere fEK 
the ndia-ra! Ckut l^o SnitLshkHl fikan tfial parUculat 
otciiwiitx.-* Iktaiisi' cdiiHi .erv^^c different fiino 
Eious, ?Jevcral ehuvses of iirfian agEtregiitions may 
lhL> recognized, thuiigh the groupiiig must Ije 
more E^r less iLrliitrary, for the different classes 
iiierge. Hiereforc a given dly may lie cUtssed 
Varik lusly* with alEiickst ccpiLil correctness. 

C'lJi/jnoTcrwj'J Ihew ^vil] Ih.^ considered 

to \ni cities where corninerce and tnide are the 
•eIi an inant ccoiininic aclivities and otlH'rs arc of 
TWLtoikdary iinpirUmcc Eiulv. Such iirhan centers 
iDiLHt he kx^iited at loci uf tranypoftati-uii lines 
which permit a.sM'inlkly and Flispcrsal of com- 
naHlitics fur huth uear-hy and farkiway priHluciets 
a Eld t-onsniTicTs. Scat lie is a dty of th i. lypCp 
wstli commerce ndativedy mure iinpuvrtant ihiiil 
itidtisiry, even though tlic war decreased the 
Llifference betv^een thcEn. 'I’his great importance 
of coniTiicnv rt^sult^E Irurii vstHlIcol rail conneo 
Eioiis viitli the iiitL-rior, :i firic l3,u'lwjr, nod the 
n-iaicenlrulion iif sliip|king which fLicilitateS the 
How of trade vi ith .Vlaska and cvutlern Asia. The 
Twin Cities, Minneapilis and St. Paul paTlicii- 



Fic. Mfl. Uwifcing ettstnlv iiurijis Nn»lii ilJt, Tennessee, on llie Ciimtwrtiinrf River. This tllj- Is ihe 
nieteliil etiilt r uf l\w NaslivlHt Blwin. one tlf tlie b-st Ugrirultund ateiS .jf the hiMItll. tC<«itli %y ol Hie Sl.itc 



Fa tfjT Tlie stvliiie .4 MiiS-viuii.isi Ttv doniinJfeJ hv H.e CuMon, II.iii.* T.^er, (n f-rou-r 

veals num; Of .lie guaU.t of Aonri..,, elipps. ships sailed fr.«o 

t^^v. hr^evef. ti^niiuhntiire t vei-eds eoninief« m in ■'* mdiistrinliwd Xins 

Kngland. (CiMirt|-sy uf llte VbsMehilsi-lls Des ■-t<t|)iiienl and Iddustnul Commission^ 
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now \fAN OBTAINS lllS LJ\ I^LIHOUD 


Lirly tilt: are di>ininiiiiE]y tNimnier- 

cijil niliier than KMtihisIriiil ceiirers iur. Eliciiii'b l^Ml 

fill Jruiii Tikw tihitoriiik a[jJ r^knsive 

Tn^^rlsets lor i]evt^lo|jint‘nt of a. hitjh de|rrce of Ui- 
du^lrialmitfionK thty sti-rvo eis the galhrriii|' point 
ii>r pro(loi.-tioKi of evUni^ivc' areas to Ihoir 
west LitiiJ us iti.^trihiiEiiig centers luj the rner- 
efjuiati.se needet] in die.se sjiiiu? reginnSn 

{ndttsfritii CitivH. Atl cities have Siuln.striefi+ hot 
they tlo not in all eust‘5 diiin-inate the eei’niomic 
EicSivitEcs. Tliifi uus litji ntore trne iu the past 
tliaii al present. Icir ijuitc lreE|nenl!y ihi^ large 
eily of the prc-.<t.nit is the CTiiKiereHa s'v hose "ikI- 
mother is industry, ll FiietaniCir|?ho 5 ed idtief coin- 
ttieririal centt r. fiften. of t:t:oirse. lhc^> indnstrial 
centers arr^ likewise of lireat cciinirnercial Impor- 
tLLiK'f ius upII, Tfii^ is t'trtuicily trnc hir our two 
largest eitie.s, Nesv York aricf Chicago, kilh of 
whjdi lire highly imhistriulii^ecl It is not so Irne 
of f'ittshurgli nnr of Deiruit, how'cver. which did 
iLCht have any iiheiurvmenal grow Eh of pipEilatioo 
jiiinr to cxlensiv'c jndnstrijhzLLtioi]. 

GocerrNHf^nfiif Cffirs. Thi«tc range in sivj3 from 


iEOidl wiiiuEn-tnvvn eiponty to Inrgor slate 
tiLpilals. iim\ lip Uy that M WiLshington, the na- 
imiial cupiluL For iniii4ir |>i!]itEt.‘;d stdxiis-isiiHis, 
siieh Lviiters are often reLitivdy small. Thus 
Ojymjifu. \V iHjhingtniiH has less Ehan in¬ 

habitants n-s tMLVnErasled with some .SlJOpMfK) in 
SeEitck's meEni^hpIftan tLsirictj Eugene. Oregon, 
fewer Ehan 2(1000. whereait pEirtlaiid. the enni^ 
niereml und iiidtisfrial center, has mure than 
5fKJ.tK]0^ i{ the snhnrhs are ineluded. In evr- 
tain eases anch ns St, Paul, MinnesoEu, and 
CEiInmhiLs, Ohio, Ole si/jts are not a respoii.se to 
governnienl, hnt to cx>iniinrce aeid industry^ 
However. Uicshington, with a pnptilatinn 

of in JIJJOh and well in oKceas of 1,000^- 

Odd Etaliy, is a city al niost coitiplclelv depend- 
nnl on ginemmeiil atidp ineldetitally, one which 
has grown rupidly, for its population inercased 
m per cent iH-tween lf>lO und 1940. as a result 
oi the rapid uhsnrption of pfiwer by the Fedt^al 
pivcrniEient and a c^finseipietit enorinons iocrease 
in I he niimkT of govcruioenl etnplovees, 

Rv’iort Cities Such cities must iioE only ha%^ 



r;™« t. ..... .»i; 

points of ]ntirri>^t in 5>iiri FruEn i™ u^i Mhnvv 1 l tJi. F I l 

IViiltEir.. fPriwmg \n I.l>C iiiLr(«..y gf | |f^ Vl.. ^..^ inr ) ^ ^ 


nEirflu'Tii End. of a 
tiM? nf ik ftieliislle 
will] O.iklnnd the 
Ciiasl Ramjet of 
rM ri'preselit iilltie 
rhiiiatown: 
Hridec: fVl the 
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Mtnnu, oit tlir StruiL'i of FiDrrtEii. lisp ruitifl biiKinrfK i!f l-s^mtiIki)[ i^ iNf Sole nmjicifl ni 
^ LljMS.ite .iiicl Ikvii hc^ Kdv e Esin ji cupKlnhs^cd tn the i tlijt EHspisbEiiipi iin re^^ 

Fijir IftSt m 1 hJUO I.> 172 172 hy la.io. Tin? ithistrjtion uIkivu is prwf uf the t^hiir^vti-r iif thir dc- 

VLlDpistDii^, (LDLirtei^y of I he MLiiiii Npws lkTvk e.J 


sites, nt Nvliieli I here nrr lluttsKUMls. hut 
lu any sine [|i«y inusl 1^* eiisilv ii<x‘e-.sisib|c 

it<Hn liirge pi*piitDtint» ceoliTS. Thus Alhuitic 
t ity, New Jt-rst^v; Uus a hif;fjiy {iE-Miralilr Nitciitinn, 
ior it iiikt anJy Ieus the Ise^aoh, Imt it is jiIjIu Itj 
ijpoti the Ilians of asljlLipent oreiis for p;Uremade. 
^irjiiliLrly, Miami, Floriitit, wil}i o pipiiLitiisn of 

neLirly 1 1 in atEclitiEnn t<j eliinLite :iiicl ^^ll^re^ 

iiafural attraefians, profits from eIpc rtlotive ease 
which it tun Ih? reiLfhet] hy yo per cvifct ot 
Ihf pipiilotion of the I-irtli i3 Estates, 

Ciiirjf. These nre hij-grly snhurliaii 
developments which fiavc sprung np ihrohsiLd the 
oiitskirts of the Isirger iirhEUi Liggnegalinns to 
sjiEisfy tile tlemundit of niiotiy fur hfames tree froni 
Ihe ciiofnsiun, noise, dfri, and Esther JiNiolvan- 
fages of Elk? larger urlmn rentets. yet easily ao 


Ct'ssfhle to Ellipse 5 iime ClEies over g^itwl roads or hv 
iFiiin. kvanston^ llltiiEks, is soL-h u siiEiiLrIi of (lii- 
ciigOi BimaELghaTn, imv of DetroiE^ MiLliigan. 
Ihese are ihe pliLCes ^^ lu^re Ehr per»[)lc sliK'p aial 
where Ehey are comiU^l llsongh most iif (hove 
gaininlly einpliwed nmy work in the City during 
ihe day* 

llfnkig fn a. few eiisi=^^ tirluin centers 

t.*( wjine sins? s^^ring up where ndning is ihe [irinej- 
[lid and SEnnetitO!?iT iduKis! Elie (udy h.uiis hir sisp- 
Elihhlog, MinneS4tita, with a pipidalion of 
1G,3S5 in l^rfO, di!iieo!>!^efl in ait earlier chapter, 
ts an example of a sin nil deeeli>pmeiil of thk 
charaett^r, linite, Mcintaoii, w1tli a pnpnlalion 
oE approxiinately 40,tMM3^+ is dotiiiiuitLHJ tn similar 
fEisliion by miiiiLig aetivitie-;, llfnvevcr, tlwnigh 
they may at Inin considernide sizct isneh centers 
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^ I ^ i'' Xngtl. 'i, die )rulMp«tlK ol siimlu-rn OililonHft, wilti lln-Citv IL 1 II i,m\ Civ 

V " '' .. "f Ht'i iH (ti veluimit ril. uidi uximien b' anil trule ll 

itb..ii,n,ib.t ^,,,»nnL uU.u.Kvi iti tUr p.iit, „ive tiianufiu l.m-si, ,,i M,iaUv ^ 

1,in>; and an .mp<.,ranr Muml „ad.-. C.irle.y nf ih. L.s Ang,-ln. a.Lnlbr., nJ ci‘n,l!^.p,) 


^ind tTmh I lie 
UikT; uiLjving pie- 


iifVi'f lntiifiie wry Lirt'i'. nnr uil] tln-y iinlinaniy 
in- iHHiEi-livitt, t\tr|3t ii>, ibllKT jiLliiili,-, may 
inajiM' iiniHirlaiur. in vvliiHj (.llsl- It is unit 
jiropt-r til flass(hnni:i.smillingdHes, 

l-tir><rrf hilhwuciitg, Cihj Clrimtlt. Cities ex- 
jiaiii! tliHr iK'livili(>s nwl intriMsii in imlil 
ilit'v x. rvf jid(-i|iinU*ly ilir nf-titln id dm (xjmriniiii- 
tins tali-M iiTi llh-nii tlinhbalti'r. tlmir grnw tli 
WMsns. 'Ihiis it imni-xvmly lidlnivs lliat tliny ivill 
lint coiitiiiim tu gnm- inilnliiiiidy. nitr is it' cs i-n 
trim lliat lluiit pij^uLitiims may iint i](tw;isc. 

I his Lidl has alrirady [Ktiitri'd [ur m vituI nf the 
largest AnuTkan hi, ns during dm flrnade nntliug 


in 15>4(». ordy Washingtou. ihc tijitiorrs capitiil, 
sTiinvrng any great giifn dnritig tliLit pefiud, and 
ih.il I'bLiisi'd hy ihc iiiiprectidHiUK] and abnunnal 
e\|]bitisHiii nf goviT, lull •Dial htiii'lfnris. 

Nnl unly is tlmrc ai, npjht limit [o tli« pE>.s.stblc 
siw tif any city, even nmler cmKlilions which 
caimnt Im Inmscen at prisi-iil, fmt ifm rate of 
grnvMli Vbirinh |itr dilfnriEnt iu-|):in centers and is 
nut L'lbristanl from di'HiiIe tri decatle for am' given 
city. I-'i,r cvainpEe. C:liarleslnn, South Cainlvna, 
has ifiiTt'iisntl lini Kide in sixL- during llm past 
511 yciirs; liy ttilitrasl, Cinnnimti. Olifn, 1,:lS 1:11- 
jnynd: n steatly and ctinsidcralilf gruvith ihiririg 



CITIKS AXD urbanization 


567 



Kif.. mi, H. C-, Ditiriiied to iJit flut btud bcjrdL«onC Use Gjlsjiubm lii'ivt. (Cciurii-sri' M ihc 

Cisrudiiii] Ptuiftr I^HKuV.) 


8 111 ' pa^jt oeiittir v, tin nigh ihikt of tbi? tlLt^.idir ctid- 
fug Ilk 1940 iv;is l-L'ss ttuLik niiiv 

intJictite tlmt fkUtirt: rs:p:iik?iiiiTi is 1ni[}rik!iLkbk'. 
8H1I olhi.?r ui'l^lLik t'fiiittTs hiivc L'kjpyr^] perifsd^ 
of siviitly growth. iiiltTj5[>t"rsfd ui'lh otlii'rs L'h:kr- 
LiL lenzt^c! Iiy plkrnriniitnLi.1 iiicTt.\kS4^ii of |n>pt]hitioin 
Unis lX4roit. MieliiEjan, vvilh fi ifteiKliSv hut 
l^r.ichially incre^iskiig [iiimlMT of inhuliibitUs prii>r 
U* 1900, nriirly (louhkal m si/ 4 .> csn-h ciecade 
ihi'riNiltLT up to lOr^O. niTcl lia^ hnd a ^il>sl:iTiti:il 
grin\-|h Aknce, For Los Atigeles, iikin^i^t.'?; during 
i^-rlnkn drcadt-s wtrtv more rciiiikrkLihle^ 

lii.i{ for Io ISQii' Iving nearly SW [XT txMit, 
'Aith some nf KH) jxrr troi: for sevenil otlu rs, 
AE^iiti. Sealtir trtplia] in [Kspnlatioii b. twei-n jyoO 
akid 193 0 utkI liiiij grouii Ssich lEUT^Mses iue 

ijot d^mfined trs die I'Tiitetl Statoi. lor Tokyo, with 
a popuLkikon of hut 1,995,567 in 192.5, was by 
1949 (lie third city m size in (he ivorlch ^^^lh more 
(h:m T,fMK^(K>0 h ilia hit ants, lu 19=14, UielH-r esH- 
traited lhat (hfs metrd|K>lis ipf Jupaii would l] 4 ivc 
a popiiintinn of l0,5:56.[irK^ hy 1954, at whieh 
lone it ^voLild be the world's Lirgc^st city* This pre- 


dietiuu prorriiM^I to Ije ctirriret on :he basis of 
wlial had txx'urri.'d up to the rmtlpreiLk of the witf, 
whieli hiks hjid un impn^clieiahte elleet^ Some' 
whiit sjijiflarly, in less thiiii h^df li century Shukig- 
hnl \utit gfinvii from u small hshing village (o lx- 
one u[ the \v{>rh3's great eitii-A, with a pc:ppiitLLtkOki 
ol 3,4iS9,y9ti hy 1940. In faet^ up to the uothreuk 
nf the vvain it wrtii proliLklif)- the mnsl rapid Iv 
growing of the workrs targe cities, fis if w-ei in the 
Orient^ where or ban grcuvth is (lhIliv fkiore rapid 

thiLik t'lsewEu^re. 

^e^'eral factors fi^XTiite to itiflkii.Mit'e the rikpiditv 
of gnku'th of ortKkii eeuli-rs. El t^crntrally kxoted 
vviEJi reference Eo developing amis of riiphllv in- 
creasing popkilatioEi, esjittiany when- the tirlpLin 
cks uell ns nir.d birth niEe is high, the growth of 
n city lends to rapid. Tins h tnie lor Nharkghai 
ill China, which likiww hits prolitrd iti the past 
fronk the irreLiter security* parliekil^irly of prop¬ 
erly, afforded hy foreign control, .Again, in jkrea^ 
ivliieh have Ix-en newly o|jeued tu sr^tlenn^nt, 
(here may Ix" a grc^al iiKTeask.^ iki popnlatjon .md 
somclikue^ a fehilively high hirth rate as well 



^ HOW MAS OBTAINS 

This [lilted in pLirt to tht^ j;nnvtli I'f mimy 
citie.s diirlTig setEltmerit of tlie Mississippi Valiev. 

In iiinneelicin \iilh Improved tmiKpciTtatioik, it 
L-\plLiiiis dint of Seattle. Accompanyitig dwelop- 
nii.' rj t □ E trLitii^pirtn tion, intli tstrinl|/j;i t ion tuny 
enter tia* pEetiue, in Detroit hetsveeti lytK5 
and 11^10, wliyh rapid ^ovtli of i\w aulomot>ife 
fndustiy le<I to a ctirrcspr^nding rapid iiicrease of 
city i>Li|>ulutir>ri. In prnttittr, ol toorse, these f.ic- 
tcifs rarely if river operate singly, Imt in emohion- 
tioiL-i. lliereforc; sr*voral ore luiniuilly import Lint 
in the growlh of any ^tingle city. Thus the rapid 
growth of diicLLgo xvas in part a result tif rapid 
settleniient nf the interior; In pari, lietanse lail 
lines fcKEiJsiii^d {in llir city site; in p^irt. a result 
of iudiistTiLifijjiEion. This r'finiEiiiiiiEion of faetor^^ 
teiiipletf [nigration Jrocii rural arrav to the urhaii 
tenter where oppnriunity w^a^f cEitiwivcJ to be 

grealef, 

Crf^ Fhitx^ Tht‘ luafur outlinij^t of cities are in- 


HIS LIVELIHOOD 

flileneed by tfie sisa? and shape of the arm avaih 
Eibk' for urban development. TIiO-s Imth New 
^urk^ origins ily cuijEliil-iJ to an EsLand. utitl San 
Fraiicijfeo. still ilinitcd to a peniusuliu have beeti 
lunulicap|ied fiy inelastic limits which have 
aJfcettHl their forors. By coiitrEiyt, both diicago 
and Detroit have hetru free to eicpatKi in several 
direcEions luvny fo-im the water on which they 
fpiElfc. 

Ju the case of many other iirLan centers, local 
lopograpljtc clinch tinus have had marked effects 
on cHy sliapi^s. For example, DuhiEfu Miiincsota, 
l^■K‘^l^ed on a niurovv lacustrine phuii Isordering 
Like Superior and l^^icked by a steeply rising 
Mpland, p.imllcls the lake an<l the SL Louis River 
for Eipprnsinuitrly 2i) miles, with a width which 
estweds 3 mllt^s iu only a few' placx‘5. Alon^ 
many rivers and in nioimtain %'alleys, tlK^re arc 
nnmcrf>os urban cculers hatidicap|;yer| by simi¬ 
larly iUtenuated sfiaj^ies, iis well as others which. 
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tlimmh nol altonnrtfed, hiu^e lieen Ll^Fcl-i4^Ll in 
form hy ibi" i^f fbt" ureu for use. 

Sticli is \\w rase for CiiK-iiiiinti, wUitAi h fmih 
ill three U-vels: ihn^ tjf the prest-iil-rliiy iiltiivlnl 
ptLiiris of Mill Creek lliuI thi? Ohni, iit the jiiiieliDii 
of whiLli the dly is lorated: thiil of the ti^rmces 


of these siiiTK.1 sitoiinus: uiicl thiit of the uplseid, ;iU 
jepjmiti.nl by fjriides vvfiic h have nffeetecl 
smn, for the rise lo the upbnd is bilh sleep :md 
!i:>Ei|r. The liinitleil extent of level hmcl tieiu' the 
bideiKl, hiij inlhieuced tlevelopnl.eut of 
Newport :itid Cminglou iicaross the Ohio, on tlw? 





















iftjr. \ iurviMu^ ccLhtffii Ki'iihirkv* ^virl-i c^mEUfikiM:^ it hctIif- u,.ud mi- 
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CITIES AND URBANIZATION 


ilal liiiiil Iwicrtli'flJig the ir.>wtT ctiTirSf tliir Lick- 
irig. In prie? sense, in facL ihese cities in4iy lie 
regarded as tvxp^insinns nf Ciiicinnati m thii^ Kcn* 
tufkv side nf tlu!' Ohio. 1l\w IcH'ahipfci of St. Paul 
liiiL I 111- Mississippi is sinuUir to lhat ot CiTsciiMiatJt 
tor it alsu is l>uill at ihc same three levels. The 
site of Seutthf on the Pacific coast is like^vise cir- 
frumscribed^ hir the auioutit of level l:iiid alon^ 
the SiHind is small; sleep grades separate hnsijjaSii 
and the l^etter residential seclionsi atid the area 
hetw'tHni Inike W^Lshinserton aiu! the Sorincl lo the 
west is nnrrow. (See Eigs* 225 and Tliere- 

tore the city has growai nr^rth. and lo a lesser 
riiterit south, rather Elian cast. Rv ciuiErast, Dis 
Angeles l)ct‘ti able lo expand in beveral 
din^vlionH. 

These same fiiClors of amniml ol level huid 
avaihdile and it,^ sh^i^ie. in cuiithiEialion with sMime 
itthersn also affect city plans in di-taiL Tina: \nm- 
ness and indtislrv' are niiriTuilly conflueil lo I lie 
rtatter areas I reside nces pretnilpt those wliEvh :ife 
1 111 her. In Si-atlle, for r?ta tuple, the business 
street!i par^illel ihe w'alerlrnnt. risitig one iduive 
a R tot her by strep j^rarles: the irrlusEriii) .sections 
liis lo the north ami sfiuth, parEjcnlarly Eo tlte 
smilli, aU>ng the Duss Lirujsh River and mi the fillcfl 
title hills of its delliu To the east oE the Imsi- 
Itr\s st'cEairn residences and scallermi .small 
bimne.ss cenltms mriiipy the hills Eo ihe shores of 
Dtkr \Va.sliitigtoiL (See Fig- 226.) 'I'he distri- 
bn Hots uf iheiit' varfon* lunctiunal nil its of a city 
is approKitmiEely llie same in San Fnineiseo. Simi- 
hirlv, the iinputEant InthistriaL wJuilesale, and 
reEiiil districts of CineitiiLLiti are confiiiiMl to the 
hul lami muiT tin? Oliio Ilivi:r, i-iElier allinial phiin 
ur river lerraee; the ln-tter resitlinitial Mixtions arc 
mi (hi- iiplatid, wdi4L*ro Etcc from danger of HEWid 
at higlv w ater silages <}f the river. Where level land 
Is small ill amountp dt-maud is' great, and land 
pricx?s are cnrrespiiuhugly high, the city letids to 
rise vertit-.dly, 1 hn.'4 in New York several layers 
of In I inanity itre suix-rimpustHl mi cnie niiiitlitT in 
i]ie mjiiiv- 5 Etvrii'’d buildings miulc feasihlq iw 
IrEinsportp lioEh vertical and hori/ontaL lljitfOp 
packetl ill cavc-s in marl-TOade cliffs :>! jnasfmry^ 
till III.sands Oiini Elu-Lr li ving, though Ehcy are 
cm It] led by tlie cvnsiet taker elsewhere, wdierc 
I hoy have ihcir homes and sleep at niqht. 

The deiaiU-d piiierti of ihe city ?it reels Is like¬ 
wise ofU'n inllnencxal l*y Eo|>ogniphyi hnl :ilst> 
bv othtT f:ietors as well. Thus the rmtiuHug mam 
strei't.'i convx’r^ing on ihe City Half in Detroit 


do not n^jftdt fmin surfaco conflgiiratioii, hut from 
Eho ”ChtViriior\ and Judges' plan," after die 
"greal fire of IBtlS," This tiieuses Eradio on a 
ttoitrul pnnt and causes .'iCTioiis txiiigesUnnp 
Washington, D. C.. is a sonnwvhaL similarly 
pkinnetl cilv* Again, some cities such as BosEnii 
hjive a system of iitreets tfait aiipears to lie wilh- 
nut any riMstin niilil it Ls rcaliyat-d they ch^velopod 
without plauning, %vhich i.s their teasnn, Slill iither 
STualler aggn.n4alitn]S which are gnvernmvnlal 
Centers arc Viuilt arciuTuI the t'^jurthousi- stpnirc. 
So lung as they rn'maiii small, this pLui is v^ itlenE. 
lor fhe retail stores encircle theiximilioose. Wlien 
tht^ city a Eta ins grrater si£L\ however, ihi'i tela- 
lioiiship may disjp[>e-ar through develop]ntmt and 
e3iEelision of the retail district akmg ouc strt:xH, 
ficryoiid the limits of Ehe iipcirc, Tljough not re- 
strieted to the Sooth, this is a amwnoii plao tor 
coimly-seat towms in that part oE the Uni tot 
StaEes. 

Vii^j trohU mx. M ilh gnw^th of large urban 
enters, many problems w'hich were uoneiKisEent 
or jioL prc.ssing w hen towns were stria Her iK^come 
of p^ 4 it in^porEanev^ For example, ^vheu popnlia- 
tioii tx-iitc-rs attain ctmsidt^niblc si/e, tire isnli- 
vidmii C 41 U no tiniger .sct urc sale drinking w^atr^r 
IroiTi his (ovn .sludlmv well hut is fofi-cd lo depend 
rm .] EuuPiiclpid stipply, oticu dilficulE to siHL-tirc^ 
Inr our larger cities in satixfac inry E|Uai]liLy and 
ipiaiitv. No lunger, also, eiin he rearlily tlisposc 
of ]ij.v lauisehtitd w astes, luO hi- itmst have gar¬ 
bage r.'ollection anti eoimfx'tloii with a ,wvcr sy s¬ 
tem. Tills latter is often iMStli dilfic-ull lo txinslnsel 
am i expel isi^'c to main tain. Fm many years, it i s 
lrut\ Idiicago llmshcd its city w-jisEes into the 
Hhuois River t>y use of walci- diverted from laike 
Michigan, hut tliLs^ though wstirig relalively 
little, W:is not Siitiskelory, hw it interfered wjlh 
navigation by Imvering hike les'els, and there 
v^Eis nhfi^Elian friim those wlin were alFtx:tt^d ad¬ 
versely by st-\viige in Eln^ IStiiniis Eliver. All these 
mwftsarv serviw^ add lo the cost iif laving and 
in.fcke I xl.sl i ncc much more lOiaipliLale'd in large 
L-ities Ehata ill sinader towns. 

Wiierever huge coticeiitr.iliiins of pnpnhilfou 
uccur, I here likewise areics a tximptex problem of 
iniiisparlaEioii^ for iL is a considerable i;aiidertak- 
ing Eo trHiiisIcr the va.vt numlwi'r of workers, m<Jsl 
of (hem arriving and leaving at appn^ximately ihc 
jgjmc time, from ihe office Lpiiihiings anci faeturies 
Eeh their heirnes, nften rnih-s nwav. FreffpamaEly tliis 
Ilecessilattes not ordv snrlai.'t* rnads hut rh^vated 


MOW MAN OUT A INS 

rujl lines iiniil iiibu'uys lis NL i i tllH'less, at! 
lire p;iekeci iit jnisli Kiiiirs, In fai-l, tlie i !fieiem-v 
of llu- l.irj'e titifs is III ten nlfina jjlmciisl aimpletfly 
l«' tin.' tiirii' ^v<rHted iif i'fiiiifi tn jiiul frotn ivork. 
Further, I lie cnming nl the ^iiit<in>c)l)ile luis tiui<k' 
iiiriilitit>ris wiirse, lor stritits lutyquiitf to liiiriclle 
tiu* limited liorsL- drii^TO IrutHe oi flvt‘ p;ist jire 
(ifti'n (iiti iiiLftotv to meet the iK.'tessitivs ul the 
presieril, espcrfully if used liy siirfutT stitel-eiir 
liiirs. this smniftitill's rurLi;d enomnoiislv ex¬ 
pensive strit't ividvnitji;. hut even this doei nut 
ahi iiys provide n sjilisfjjttory rernetlv, fur it nmy 
k' iiiipr;uti™blL- tu uliliUti sufficiiHl widtlj. 

In tlif lurjier oities ulso. parlifiilarly ihuse [nil 
ciiTifinL-d ivitliin Iiti<]jistic liuiitii, uhNuk'seence ut 
MTltiiH settiutus in ttmr iiilrtHlitCfs |iriih|i'nis fur 
^liii-h no i'ftective sirliititjit h,is kt-n lievisi-tl us 
yet. In liny eity, whieli must liovelup from a 
n Uively smull popnljitioii aniliT. lint iiilHiil husk 
ness district U friTiE;t“iI u ilh n sidi iitvs. W ith 
lurther iiien ise in sinif, stores invade llic rcsi- 
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driitial secliiin nnd hoint's rcireat to tk* peri(i1i 
I'tiil purijuns ul (he ftro^vimi city* Then a riHini 
ing-hiMise sit-tiuii dt-vi-lups on tfie Ikinlcr oi llic 
liiisiiiess liistric! liitd (Ins jn time invndvs tht 
siirrtumdiiig rcsiiii tili:d urea, .lUtring its charac¬ 
ter und priKlneinj; iinuilifr exrklns to the dty 
Itinits. Unis, jis hiibiticss i.‘\paiids, riHiiriing hunsits, 
iipnriimiit hnildings. ami residem-e Im'tcls mhe 
over tk siErrmindiiig urtti, dek-rimnln;^ its cliar- 
acter. and tk- rt‘sidt‘in.T' stclfuii retreats kfnre 
thisaitvjiiiee. thus I'OinpelliujTe.'iti-nsion of streets, 
bi'aler, sewtsr. iind lighting; systems tu the utii- 
sliirts of the city at conhiderahln cost, 'rheii llie 
older hiisim-ss section deti riiirates and slums re¬ 
place the former good rcsidenti's on Its unlskirts, 
hut (he city rtil! continues (o grow country ward, 
thiingh drciiyiiig !it its center, flow tu restore 
this ’"hligliled settioii" still Les In the fidd of 
iheiicy, hn- II has not been accompllslii'd as vi-t, 
though many highly tcuitisl plan* have kvn pro- 
posed. Tu make them dfective. however, a mure 
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DISTRIBUTION pr URBAN CEH^tERS 

IN the united states 


FjCl Ttirw uf kirbiill Ci''TiliP'Tii mi? on tKis! DiLijp-: (1) tlKWC wJlli 100.000 i>r lUOfi? iR- 

linibiKiirits^ (2) tliiiSC' vcUh populations of tlinn lOCl.OCKKbitt more Hum :l!o,000; and (3) thi>sc whose pnpR- 
Ltioiis arc at least ] 0,000, bill h^s Lhnn 2S,0«)O, CMiw wOh less Hiaii 10.(X)0 Imvp bt'ea oniHtc-d 

IsL-^aiLso Ilf Ou? snialK sciih? of tlvr liliip, tllspivUEJIi ol wlikii will n^vea] lliat mtp>rlant orbmiLtJtJon is hilliti.'d 
IP A rebtively small puftlon of llie Untied Statc-s, (After tJit U. S. Census.) 


rfiilislfc upprtMch to tiiKutii'm poliev will heiiects- 
NUr)v *101^ RLat ivitl l)e politically Jnexpc^dieiit and 
pcMsihty iTfipissilile of ir^JiliZiHiDii in the imnie- 
1 ‘liale future. It is ciTtainly Inie. hEm'irver+ that a 
city caiiunt (k?eay al ttsi cortt grovv* on its mnrgin^K 
and still remaii] on exjimpk; of sound urban de- 
vclopriKnit, 

Arcai of Extensiva UrJmni^ttkm. Areajs af e.T- 
tenuive urbani/alitin are rehitively lew in nimi- 
In-r, vvidely st^attered, and itf limited areal extent, 
for only inidef petmliurly litvcirini^ eimditiciu^ will 
development of any ^eat nuniln'r of dlies of 
i.‘finsideruble sEsse be powsible. These favoriEig 
conditions arc eiH a.tsoeiaied with trjEisporlatioo, 
ivbieh alone can ensure developmetit of extensive 
trade and a supply of raw' materials wbieb will 
starve as the bjisis bsr maiuifacliires and, at the 
s;tme time, aflord the means for marketing the 
production of mills nod shop.';. 

UHtiin Dvvt'ktpmeut in f/ic Soefri' t/Rian, Ooe 
of the most imporLint develupments of tirhan 
tT?nterii within recent years is that wbieb ha* 
oetairred In the U.S.S.R^p in ImsiIi Flussia and 


Siliena. In addition to die two largest dllcs, 
Moscow and Lenin (trad, whieh had popnUitiOti* 
of appro?!imatel)' 4 and 3 millions respectively in 
there are today sr^veral olhers in the Half 
inilljoii c\us$, and many more v^‘ilh populations 
of T^i'ell over ItMhtMK)^ In ibc UtraiTie, the most 
Highly nrKanizjed section, ihere ate IT of this last 
class. Hhnlher, thbs arhainziitioii is not confined 
Id Russia, fnr there are sioeral urtian 
lions in SilkTia ranging from ItMMMMi inHahitiiuts 
up to tHif 40^1^089 Ilf Nmosihirsk, the largest 
of iHt* citie* cast of the Urals. Tlicse cilies have 
developt'd where natuTiil coniliEions are lavor- 
iible, and in assoc^iatinn wilh a planned economy- 
Their piienomeiiLJ growth jshows %vhat eao be 
accompIisHcd when the iTulivitHial k subordi¬ 
nated to govertmicnt, as in the U.S.SrR. It illus- 
tnites again what it i$ possitik- to secure—at a 
price. In ihi.^ case* the price is .surrctideT of 
jndhidtml fret'dmn^ which is nnich loo high, 
{"rhun Di^'4'lo}Htn^nf fii the Lbiffi'd States. In 
the United States, <55 pcT ermt of thr total popu- 
laticui of III! cities with ItHhUMK) or m^irc inhabi- 
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t.iMls i'i tTiince-iitriitfii in 50 turiler*. (tr jx-r ti-nt 
n! j|I r^f I]Lit s™, Wiilcil c:ist of tFie 
uiid Norfli ihf flu’ Ohio niiil J'dtnmHC ri\xTs. fitnii- 
Ijfly. (if llnisi* iivtfli poptilatimiN tif fmcn 23,fKHJ 
td 63 p.r (if tKeiT i[]lkiihihu]t$ iK'c 

ill tile N;Liitv girt'd ill liS Ci'iitc'r.Sk or 67 pur cctifc 
Ilf nil of tliiit ni'/f*. C?orr<';Ep(iii(liiig]y Inr^e percen- 
tiiEji-'s 111 I lie still siiLiIkT iifiijHj LigE>ti-^(itioas (ire 
Iriciitnl j[) iliis sume p;irt nl tin- irnili il Stutfrs. 
in wlik'li. iiinii^h it ounijitisfii nnlv ulHint 13 pei 
CiTi! tif (1(0 [(itjj| iirt-j Ilf the timntrv, upproKl-* 
iintrly 65 per dent of all impiirtatit iiriLiti di?- 
^ elopnii'iit is toiKx'iUratcd. 

Iliis [iriinnimcvd ct>n«-(itt;ilioii of nrhan cen¬ 
ters in llie Tiorltii'agtern pitrl of the Unili'd Stales 
results from tlie fact tfiut the l.irnest, riuHt hijilily 
priKliiitivc AR-iis lie east of the Kitiili ineridiati 
iiMit that trinii- (rom (liis portion o! the coiaitTV 
inniifls itironjih ftties Ineated on caniinerciat 


liii;loi'iiys wliicli fiMns on the Xortli Atlantic 
seaKianl, FiirtluT. the iturkl's largest n-sers'es af 
luyii-Ep-ade coal ottiir in tins siinii* nrea, to iihitl 
iron on.- from (he Upper Lakes movr'S |jy cheap 
w'sitcr transportiilion. Atjain, this aren, particLi- 
tarly tlif Xmv England pa-tfiin. enfoys t he athan- 
t4gcs of an early start, wfsich Ji,>isiire.s a n.>i>erviiir 
of lidtii capital and skilled lalwr I’his forUtnaK? 
<.-onif):ii;itiiiii of favoring cunditioiLS, incinding 
liiigc locul niiirkefs, ivoidtl lead one to expect 
tlie iiriiiini'/atiriii which lias occunred. 

CroiLth of Lfirjje Annrfojn Cities. The decides 
ol tile piLsl cnihiry Imie witnessed a general eitv- 
wiirti drifl fiF pnpnl.iii,,,, aiid an accompanvine 
shrinkage in the percentage and, of Jatu vuars iii 
tl«f iiuiiiIhts as nt-ll, of those who live in manv 
rural iirea.s In the L'liited Stales, fii ISJO. ftir 
i-sarnpl(.‘. the niral population conipnW 15 ,- 
-I33.4UG pervniis and itO.o per ennt of fhe total 
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ijuiirix'r ijf ,50 vtJifs iattr. -I0.61:9..'i55 

jHT«>uv^hi<i nnty frt.fl p.'-r nut nf nlJ; iHid in 
1940. o7.345..57?J persons iitnl +1:1 p^T t.etjl nl 
(lie hilnl popukitlfin. TIh- war years have wil- 
Ufssed a sli[f furlEier TiHhictinii in the imint>ers of 
the rural rtjntponpiii of tlw [lopiilaifnn, whioh wilt 
prohohly ix: [yerniarieul. .‘^f.'t.'r^nipjitivirt^ tins 
thange fii the eharaLier nf tin? population of the 
Ihiiti'tl Stales, Several very' litfge eilies have 
ilevc'lopetl. Tliose are iitnoug llie largest in the 
worM. and eueli is a wiiti'r of cither votnnieree or 
industry, geuefnlJy of N<-u York City, tht* 
largtust of them all. vvill serve illustrate the 
growl h and eluiriietcristits of suclj large centers 
in the Uni led Stiitts. 

The C»y of Ae« York. The City nf Ncvi< York, 
the wurhls most iniiMirtiiul port and pu^sihlv the 
njost perlecl esample of an urban prodnvt of 
I run sport itt ion. bait its liegiiniings on M.'nihatlaii 
Island, which is liS uiilvs long and up to a rnaxi- 
null]I of 2!i iTiih's iji wfdtli. with ;i total area of 
approvfmaU'ly 5il!i srjiain.- miles. To its west is 
die Hiitlsciii. naviE-alile to .\lhafiyv and kraHVO 
IikmIIv as the “'Ntjrth Jlfver't to its smith and 
e.'ut, the East Hivcr, lodny litietl with docks and 
wlatrves antf uvcrlinnti with bridges whitli tvin- 
neet with Ho^iklyn. Xcw York's fi„l important 
overflow; to its, cast and northeast. Iltc narrow 
Ihirlem Hiver. w hich si par.ites Manlaittan fnmi 
Hie arniis. .\ernss tia.' North Hiver. m, iW W.y 
Side. Ik-s Jersey City; to its nwil, a,Kl south re* 
s|>ective]y, 1 tuiKrkrti with its piers, antf Havonne; 
bi-yond. from l^.isvu'e! 

hoist Ot'.ingc, Newark. EhValseth. Perth Atnbov, 
and lumieroLis smaller aggregations of popiilJ 
tuiii, atl cssentiLdly i5,irt ul present-dav NW York 
pty. though sciwratcd from it bv the tewy 
lJt>iiTKliiry. ^ ^ ^ 

When Miuilmltan Island was ac'r|L)ired from 
the Indians in ISifl, ,|,e (oial wlule iKip.datinn 
ol ivhnt IS now N,,w York City w.w o„lv alumt 
Ifift; by the time of Efiglish tKtii|54iti(in in If'rfy, 
this tiuniher hari increased in nijpro.tim.itelv KKMl’ 
and by 17B!t to 14.(J(l(i. Today, alvMit 7,5001 km) 
persons ;«i> crowded within its ,s,rporali- limits 
and. indnding the siinronndiog urban centers' 
m eseess of l2,OOft,OtHt .nakc up wh u 

may be known as "Greater New York," Even its 
eeiiH'teries an- |jacfci'd, for in its largest, Bmofc. 
lyii's Cn-eiiwood, sleep l-J 1 .tMMJ th-atl. 

Starting as a small villagt' on the tower end 
of 5ranhall;in Island, New York lias espaiidvd 


iititiJ ii lit Eadiiy a (.'omliinsition of 

.Manhattan, the Queens, Btookivii, and 

Hipirond, with a total area of only ,3()9.fiy siiuart' 
miles, or slrghlty less tlian 2(HM)f)0 aiveji, but 
riinre [hipiilons than Sw-edcfi. .Norway, or Greece, 
and with more inhiibilants tliim the entire «mti* 
rieiit of Aiislfalisi, One reason for the citv’s rapid 
growth and iti pre.wtit great size is that 90 pt*r 
ttmt of the 3 b, 000 .<MMl itnmigrajits who arrived 
ill the Liiited States lietween 1S20 autl 19;l(l 
hiiided in New York, and manv of them retmiined 
to liw niramg their h-Luws in the ‘'htreign vil¬ 
lages of .Vhnihattiins lower East Side, one of 
the worst of Nv-w Ywk's slum arr-as; tire otlter is 
Jhirlein, the Negni seelion of the city. 

There, in 1910, 34i,tKto (jf the recxmt anivab 
and their children wfre cuncentrated in sneh 
villages hi an area of Init Hi squ.ire inilcs. Be¬ 
cause of the varied cbirLicter of tJie imriiigrafion. 
at IjMst p foreign languages are spoken in New 
\ork today and the city supports more tliuti 20U 
f<irc-igii,laugiMge nc-^spapers^ Some who live ii, 
this sciKioii syK.-ak a foreign language milv; mauv 
more. Eughsh rvilfi a foreign aceemt. Ohvioustv, 
many ihmk with one ns well, for this m-a is'a 
stronghold of forL-igii "isms-’ and radieul views 
quite dilfererit hoin those iif rural and mow 
t>T|cully .-Inicrican isortiotis of the United States. 

Then there is nariem. ilw ‘IrKh-stoiw of the 
Aegro. for there he may utfahi a ™,sition of 
le tdership and often of aifluenee among others 
nl hts own color, h, its 3 s.|uafe miles of area 
:^e concentrated Negroe.s. served hv 

tlioit^imb of hiLsiness establishments, mostlv 
-^ioall oiten a large fraetion. sometimes as mud, 
as li,dF of tins p.piilatioo ol 3:19 persons to the 
acTe. or more than 40 to «u average c-ity lot 
on relief. Witf. ,,,,, 

im<mpl.iyTi]e.it, Jiving evinditions arc often de 
pJipnilkle. 

coimtrf**^ n foreign 

countries, (lie hrsl to arriv.- were the Irish, to bi' 

rniMtir' Ccnnaiis, Holanniaiis, Kussians. 
ami Italians, 1 Iw hist to cvjmc, though not from 

he at first by the jmssibilitv of emplov- 

imrn .It high wages, and, later, by the lilwLliiv 
In- relief allowance. W'iihont tlx-si^ gmiips, 
-id despite the fact that thoicsands oi voung 
JK-ople lhx..k h, New York City yeurlv. for thh 

^sonld smaller than JJetroit and its sobiidii. 
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Fig. 399. Tlu- stvllm? nf Icp^i^r ^^ul 1 lllllllln T^imd as fwim M;inhrtltiTi with the Brof>kl\Ti 

Rxidj^i- h'IIu! lllp cind dip Kasi Bivpr in fiin-grcMnid. AKniig the wakTffnilt sifP st^anuTi's 

jihijpi ^ind wJinmv; WyiilHi Ufi’ ihi' lEHi'nii-nti of Nt-sv Y-urk'spoof^ in lllp di%liinL^, llitr pvlTimlind tEiWPWof 
in(h 1 ^l^>' Liiid finLiiitf, I Cnnrlovy of ATn.3rL':i^ FeiiiirtgiT,) 


for ^ip£>nixhnjik>lv lAV^s-third.vnf iL^ nrr 

immigTEint^ nr ihc sons and danglihsrs oF i\\me 
fiTiTii rDreigti itlirirts. 

St*w York is the grent melMrig p^l of die nation. 
At.^'OrcJing to J, Riissedl Smith, in 1920 il had 
*tnori: friiili Ehitn Duhllii, more Italians tliLiti 
Btnne,^ It hiis like wise iiefti descrilwd as 'liavitig 
hiniiid iJiiE to lip die rrEiniiHil Ijnid,” ivr it lias 
njurr ji'vis ihati ever itid Jt-niSiilein o\rn iti its 
iniist piipidons |>L^riodN, Of thr varinns natii>ciaii- 
ies. till- Genmins and ItuIiaiL^ ani' mm\ Miimeron^. 


The la I ter live hirgflyin eMinipiiL-t si^ttlements and 
are luring assfmilLitixl vpry ulnwly. Larger than 
pit her of ihest? groups, bnl hailing from various 
TOiiTitripSK are the Jews, appruxitnately 2,CKH],tM)Cl 
in nuiiil>t"r, ticLirly h.ilF of all in dio Lnited SElites 
and more than one-i|iiiirler of lO! in tive world to¬ 
day. Tlipy are widety disperst'd ihroijnh die city, 
with 975^000 in BriK^klyn atoue^ baf they are not 
His^^iTtiilaEia! mid the pl’^s*ijhihty shat tFw'y wall be 
in the flltllrc^ is not promising. 

Jor ipjaiiy years I he population of Manliiittail 
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Fj 4^- 401. LiKilcht^ lowmd the luwcf rfid of hlmitj silung iIk^ Hrnij- ||Mi;ls 4 >Ti f^wrkwuy, ^'bkh 

speed:* tr^dHi.' mid tvlk's^es fuhge.s[ ioTi. To the light u ihc HudMiii lUverj; ttj tin? Jeft^ die ULiijy-stun!^ eity. 
{Courtesy ol the New Vurk City DepurtiiieiiL ql Fark^,] 
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HOW MAK OBTAINS IMS LIVELIHOOD 


>S 0 

fticri-aiiftl Ktciidily, rejicliiri||i5 n rn;ixinupiii o\ 2.- 
ill Hilo, >11 see which cl;i(e tlivrt^ h!,ts 
\h'vu si tlecmi.'k' in I lie niinilx^f ol ihnse 

wha (he entire 24 hoiirji an the i^;3iiiitl. 

itnxs ever, the diiyriiiie fK3pn]^ti[m emit Limes to 
iiiere4Wp rniw nymliering in hxctsst of 
tlifjiieh tiuit of the nigliltime is only slightly less 
thill] fi(> per cent tlmt tnrge. Bninl^Ui] is likewise 
shiivi-ing signs of liESVhig reu^ehed a .sUUioTiHiiy 
24 hour [^ifpiilutiruip but active gn^wth still coo- 
titilled in (he alUvr iHirongks. 

New ^'^3^k h ii.s grown nii>re riipitlly in ^MipiLla- 
(ioij tliLiTi lias tin? eoiiTitrv ns a vv]iii|e. In 
it IlicI Only 1,26 j]er cent of tlie cunntrv's ttJtal; 
by 1840, this li.id iiitTtinied to 2,2W per ti-nt; 
hy to per cent; und by 19:iU, to 3.f»4 

[HT cent. 4Vnbiy, there iire iir-irU' 2,0tHJ,iKn3 
fLiinilir^, ot llo a\^riige sijx" of four pi-rwisis, 
snadler ihiin tlust fE>r ilic enlire eoniilrv^ living in 
Xi'W Xm^i i-ity. Theretore the piTcmlage of the 


ii.iEioo^ iamilies living in New York is even 
grt-EiEef Lfiati th-it of tla^ toKii] nniiiber^ WiEli such 
nreal amgestkni uii M.iniiaElnii hhoid, New York 
li.is Ikvii forixitl Ef> rise ^■erlit.'iilly in skvMiTnpcrs, 
i>rje, (lie Empire Sl.ite Uiiihling, reiLeliiiig a lieighl 
ot 12.iC) it.'t'l in its 162 stories llikI n(fording from 
ils top a \ncw of oCi miles on a eliMr day, h'-tcing 
iiLtmim' iirt'eEs. tliese mjiity-jrtoric^! buildings, ff 
eoEnpletely emptied of their {jeenjmoEs .it one 
time, wmdd fill theojx-n ,spat^^s near I hern several 
liiyers deep wilU humanity, Bitcaim.* of this great 
pressure on the laud. It sells at fiihiilous pricesn. 
during Ikhuiti times for as higli as Sd4i> per sfpiare 
loiit. It ii^ estimalcLl (lint t1ietot:Ll value of the land 
and hiLiltlings vi the city is grcjitei thiin that of 
all west of II line dtawii tliroiigh etmEral Kansas; 
S2L(Klt) (KHMKH! worth of n^d estate, assi 'sssed 
at fnerc Ihan and encnrnliered 

by a city del st in excess of S2,5£>0,tKHHJfKh 

It is diffieult to fierve Lite v.esE p^pnkition of 



Fic. 4«e, fiill hnikUHgi. m up it.u ..ff if,,. „f 71„.rrfu,c tlirv t™d 

il, lli,^ of iwt. ,hr of„ r. .p;itc Jn tl,o f„„Kroi«uL iKV.md 

tiK U . S.I,..,r>.Xuflu.fL,„d, .lud tlir i, , 1 ,.. ||ot..| Fl«/,L 





CITIES AND U 

New Vnrfc City effectively, for w utcr is consumed 
in c»ann«p|ts cju.inlilk^s, ami *ew.igc tlisposii! like* 
wise prs'wnls n problem, Tlie nuiny miUs of 
streets tiiust ulso be oleJined; iislies, pink. Mid 
deud iinitn;ils must bo liLiiiled awsiy oncb day» 
t.'tidiTgriHiiid is A imize of pipes, conduits, and 
•uniK>U, Tliese :iro the "guts" nnd "nervt>!s“ of the 
ritv, not slitHvn on a m:ip but vital for its esfai- 
inw. To keep the City fiiTictiOinng TCE|uires 
ihniisutids of employCC.S, including a small army 
ol polivTC, and to support all those reriuiies si city 
budget larger iJian ths luitional budgets of many 
F.iirtipean cmin tries, 

.411 lotms of internal {ranspcwtiitiDn except air- 
plaiH-s h;tve l«en pressed inli> serviw, These 
iticliide subwiiy’s, bus lines, trolleys, taxis, and 
iKtats and Icnics. yet congestion still exists at 
riLsIi hours. S ertieal transport is aflonleil by ele¬ 
vators which Iwiidle 12,3rrtJ,<Kit> p.issengers taeh 
day, ill addition to much treigbt. 

The pi'riod of Tapiil growth of New liork City, 

A pforlitL-t of tniusportation, began with the opeo- 
ing of tlie Eric Catml in IfilS, Today, vehicular 
and railroad firitlges, ferries, and tunnels under 
the ILirlem. East, and Hudson rivers lie its parts 
logctlwr; 13 Class I railrEuitLs imos the trade of 
tliL- interior on its site; and shipping operaliiig 
os-er llie inaior ixran highways coiuwcts the city 
with iHJth the liCcst Coast uod many loreign 
lauds, d'luis New York has become ihe largest 
and most i[ni>ortant i>ort in the wurld, clciiriug 
Si.OiHMtiXMiriO worth <if shipping each year, 
with imports more iiTiportaut th.in cK[iortS, lor 
the Uiltcr tend to move from various ports near 
wliere the freight origiiuiles. 

'I'bough twule is the most Iinpirtaut single 
cmnomic aelivity of New York, the city is also 
the most imptulaiit iiiduslriLil eciiter in the ktoiled 
Stiiles, the value avldcd by iminniaclurc autumlly 
being estimated at Vet ihis is 

less tiuui 30 iKT cent of ihe city's total aiiuual 
iticrttne of uppniximalety Sft,20l<.l)0(MM10. for 
New \*ork is a "trsiding [mst” wt^d "t'orntiiercial 
gold mine” rathtT thau a maiiuiatliiriug eeiiier. 
Accompanying the develnpmeut of Siich a targe 
v'oiuine of trade and industry. Sew ^ork bus 
b(Ecnine the Unaueial center of Ijotb the United 
Stntiis mid the wfuld* 

Othi-T nrhmi L-L-ntiPrH in 8 hi? LtiitL^d Stnles^ 
ihnu^b ii[>t .Hfi l«irgL% hsiVi- 

sinkilaj Ib.i ihriit'' which mv n^i^Hinsihle hif tlwJ 
at New Some sire pritici- 


;baxization 

pnlly hy trude; others are primainly rtianiifacliir- 
jng ccDtiTSi hi somCi (loth acMvi[ie5 are iiitpcii- 
taut. If] still ecwiuunie aeii%ities may \k 

o| ds lit rent (ypi-s. All, however, are ffK-ylly lo' 
e-iited with refereiiec to highways smtl, to tii.it 
psti ot, similitf tci New Yesrk. that the urea 

served b smaller and the cipportniiity 

Crmvth of CUies and Stdmrhin De- 

t:eJt^/ipnrnh Not taily is ihe estenl ol iirKiu 
di'vcIopniL'nt variable lo diifercnl piirts oi the 
I'liitLd States: and for the world as a wtmle, mtd 
the rate o^ pjpiilatiDn j^mwth nrljan ct'Olcrs 
vaj-iable frnin city to city, hot that oF miy pir- 
ticuliir Milter in a ijiven ecnintry w sid^j^^t to 
chaiki^e from time to time. Do^itl^ the iiO year^ 
eiuliTifis III Ly4lh h>r example, ihe popiiUktion 
of the 10 liir^est cities in the Vnitt^d Slsites tiearly 
tri[iled, increiLsiifg horn l3.H-^hht2 its ISUII le 
]U,7t36,42A in UMO. However, ns imiv Ite ol> 
ST'rved iik the accornpaikvini^ taliiilatiin:i, nest all 
of tlw JO dtfes gained in pikpishitioii at un equal 
liite nnr was the t'ornbiiiet! iticrease of A\ con- 
ataot from de4‘;ide to dt^eside. 

During ihe cli^eade eiuiiiig m I94i\ the 10 
largest cities iti ihe l ofted States relaiiked thrtir 
pi:i^ilii:>n of skiprejn.iey in rinmbers with respect 
to Ollier citiiK ill the ciniiilr^-. but 4 ot Ihe 10 
sufreve^l A loss ami none iniule any great gniu 
in pjpnlidliLnn Of tlie oesL 15. however, mik 3 
sidfered si h*ss. ihongh nont? except \VLw;hingbnn 
D. C. miide any siibsmnliiil gaiTs, 'llibi: dccrade^ 
Him, is ntiiqne in the Ihslory nF growth of 
Amerieaji ciHcs. for lU'M^r lieffire liiiv%^ onr larger 
nrkin (.fillers as ii group faiUnl to register snl>- 
jftiiotkal iiKTeaw-s in d/c during a decade. Since 
Elie war years have affi-eled urban growth, 
iij ,«iiTiie caji^ns greallyp lunl wln^llirf Ehe effect will 
l>e permanent fii ?ilill Tincerlaiin 

in part at least, this failure iff our larger dtics 
In inerease markedly in during tin? ItJ-year 
p-riod einling in lUJO resulleil from the laet tlvU 
the |>i>pulalioiL iis u whole is not growing r^ipidly, 
i^xtepl as allt^'led by the war. In lattp it prewitr 
iTfi-iiLls should nnilinne. within a relatively few 
years onr p^spnlatioii will tjecenne staticin4iry or 
"perhaps even clmi^aHse in nnmlH-rs. Ftirthcr. 
iirkui population Ls today almost, if not quite, 
a^lcifuate to serv'c die needs of the couTilty under 
present cijudilions of I'l^otiomic developtncnl, 
therefore tlrere Is les.s indiKN cnent for inigration 
to the cKk^s ihan in the pasl. exciqlsl during 
emergencies siieh as the war wdieii wages were 
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THK aKflQKtl OF 30 Yli vUS OF (ikOW ril 
OF THE. to LARGEST CITIES OF THE L-NITEI) S^FATES 

Cififi HI 


A'if, 

/QLjf^ 

/SUr? 

rjj} 

mf} 

JffWW 


1, ^iew York 

7,454,995 

6^930,-146 

3,620^048 

4,776,883 

3,437,202 

2,507,414 

2r Ch'kC^ii§!o 

3s396,etia 


2,701,70S 

2,18.5,283 

L69»,57S 

1,099,85d 

*3. FlLlkadelphia 

1,931,3^* 

L95rj,961 

L823J79 

L349,IUJ8 

14^^3,697 

1,046,964 

4. Dclroil 

\,U2X4n 


993,678 

456,766 

285,7fa4 

205,876 

S. Los An^tLes 

1,504,277 


576,&73 

319,198 

102+479 

50.393 

^6. CIcvrL^hd 


900.429 

796,841 

560.663 

38 V "68 

261,355 

7+ IkiLrimarc 

S5%\m 

1^114,874 

733,826 

338,485 

508+957 

434,439 

*&. LtJkii* 


82L960 

772,897 

687,039 

575,236 

4SL770 

’9. IkrHiDn 

770,rt|6 

H7|J«8 

7^8,060 

67ih5&5 

5641,892 

448,477 

10, [Hu^bnr(|li 

671,639 

6(i9.tll7 

58g.343 

533,903 

451,512 

343,904 

Tolah 


19,152.S23 

15,353,8541 

12,29-^,805 

9,296,024 

j,fl30,442 


lust pcupukiLiun within thcLr ccirporaEc liiiiiu, during thrdrciuit;^ ending in 1940. 


iil)ijtiritiiiSly litglt. TKk is ctily £i parti.il i-splitiisk^ 
(iun, UiT m.iny iirl^tn cfitli’fS utir grciw- 

jikg more? nipiJly tlkiLii Lvii^ttsf d.ita iikdiciitc+ uiid 
wmie* aggTcgiilions whiflt nppL'iir lo li^ivr lost 
popiiliktiuii ilurlihg yinkts inny in rejillty 

hpiV 4 - 4lppr^^'iLLf^le or uvun stihstLiTitiLil guikL};. 

This LtTioiriHly has InTU Erunlu j>o?isi(ile liy iiri' 
pro veil tne-aijs ol trail spnLiHf jn .intl 
iijg ?!iiiliiii:haii ih'vx''|opiitiL?rit+ 'rhu^ was to 

slowly tncreiising, statioiiary, or even (lecresising 
nuiTilK^ wktbiii tile cor^HirLite liniiEs fiF tin: tm- 
dear eity ;iim[ nutrllt'd gitrtvtli of i\w jiuUtirlii.Sp 
thikugh in ii viT\' re.il sense the inlnthitaiits of 
tlksi' jtiiilelliti- pcrpiklatiiMi groop.^ are and ^klujidd 
Ik* ecinsitdefed u piift of the nrliaii Jig^ri*guthJni 
(he city und its siihnrlj.'N whi<.h is an i."toit(nnic 
enliEy^ Tills Fiiovernent E>r popofation hi^yoml tiie 
cofpnratu hmils oC the targiT Cities, where gudii' 
111 ! employ men! is mrtiihihlc, cither into si nailer 
^atclhtr t illages or towtiSp or even to small eokiii- 
try landhohtings, hns hceii prciEnpted by two 
groups of hretcirSr 

As cities iiit:n*4Lse in size* rhi: prEiblems %vhiclt 
emdrokil iheir inIkiLhitaiil.s lieerinie intrt‘3Uiitigly 
ntimiTon^ uihl coitipli'-s and life in theto is ut- 


leiiEted !>y many inemivenienees related dfreclly 
|o siirlt as tiie amoLint nf I hue rcE jnlircd to 
ti'aiisaet like snialler items nf hiislriess of everyday 
life. They likewise bi‘t-oim' fOETenNiiigly noisy 
and sy-iis'iiLlly ikikpleas^hiitH for the smoke which 
ii I tljcales imlnstry iiuraiL'? din as welL Escape to 
EIil* sidjtirl^KS ci t\w rt'Eiietly of inatiys for there 
llk> nhr is free from tib|Veliooubk* quantities of 
stmt. 

Again, t-ost of city siTvites is high in major 
nriiari cenlers. for their lurge size iieta'ssifates 
iriiitiy Eind irwTeasi'a the ttist of all TlierefVsre 
la.\i^s iH-corne higfi and Ini rig nisls rise. To these 
iinavuitlLLlili* exists in large cities has In'en added 
nf lale a ixmtfikiknlly mminlfiig toll for rclieh ^ 
dty riilhiT th.in a niral prohleni, wllh the result 
that prei^ent tioa-i are oEten cnnftsi'ntory in char^ 
aeter and many ciHi?s have la*eii fon‘i;‘<l to !«ind 
lo du? p^ant of iioiolv**ncvv Tliis represc^rils n 
Capital levy- All nr ino^t of these dLsatlvantages 
itis£ip|h-!ir once the tNirpiirate limits iire c-roswed. 
For they are Licking in tike t^iiinln.' and praelricidly 
iiooe?^istent in (lie snuilkT town.s. 

Then, tcKK ihi're ikre certain ratliEr maoifesl 
advanlLkges hi resiihikg nut^Cde of die l.mgc dly. 


(>f>Fiii„\riON ctiAx<iF;s is ME'rkOi'OLiTAX DisrHitrj's 

I94n I94f» 


^Ihfojrr 

1. ywk-Noclh J cfscy 

2. Charai^o 

3v t-M Anp^lc* 

4. Pliiludrtpliia-flrmden 
S_ Boslon 


lL7fH>p0tm 
4,470,000 
3 , S 3 . 9/100 
^.‘375p00« 


ihwe for 1046 


Diittiii 

6, Otroil 
?, Pitubun^h 
&L Sian FranciicD Bay^ 
9. Si. LniiM 
10. Clcvrlaod 


tfm 

fVr Ctnl Cha^f 

pAfmffiiiiM 

I9ij- /9.3W 

2,21X3,13130 

9 

2,(140,000 

-2 

L996.L8Hk 

43 

L6.Vj,00lk 

16 

1,346,(H8l 

It 


• 1940 pcppidatiocu are ennmeratiotii; 
trcndi. 


arc Cflimal^ only, bal ikilfick^nlJy aixuralr loEhiisiratC 


iVt (Jfni Chunjfff 

10 

20 

6 
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CITIES AND UHHANIZATION 


whi te il mfi)' be neeejHviry In live in a miiiiy- 
^torieEl up^iftnient Tor cheiiptf reii! 

estate makes the sm|;le liuuse witk a large yard 
a possibility and tlius permits uf gardens and 
flovi efs. ^vhich many enjny. Life in tlie smaller 
csimmiiniHes is bke^vise Tiinre hdurmal, wbieli 
w appreeiatecl by triaiiy^ atal social relalkniships 
lire t-isier In estaidisli. Is is still true that one 
of the ]iini liesl pbees m the world is the lieart 
[)| a large eity; otic W'lirfe il is easy to make 
friends inul Ihid antipaiiionship. the eoutitry and 
tlie small lou rn Many eiHjiidtT this uspecl of life 
in the sniatler comnamities a great ndvaiilage. 
Morfover* tlly eon%'eiikMkees such as whaler sup¬ 
ply. gas, elL-etricity, and telephone service are 
gt'iierally as assailable in tiie small towns as in 
llie larger centers of popLilalion, ai^d frcBiuently 
in adjEaniiig country distrieti^ ns well. 

With Ibest positive advantages and the pfwsi- 
bility of escra^je from cerluiii of the h^uidieaps t>f 
the large nrl^an center, plus ease of access to I he 
phice of CEnployiueut assnred hy iideipuite tranji" 
p<jrtati(m facilities, it is not stirprising that nmiiy 
are lie-wrting nur kirger cities ft^r suborliaii <h?- 
vclnpmcnts wKicb premise u pleasarikT place to 
1ive+ 

Not all vilk^r tif i.^lo^seH have been uffected 
to the same esteiiE by this coontry^vard move- 
meuU whieh has U’l'o most prEmonneed in oiir 
larger urban aggregithoTiS juitl Kornctimes almosE 
abMM»t in tlmse of snialler si/A\ utscre land prices 
as detenu a H:d by demand are lou'er anti single 
liins.ses with kirge tL>Es l:H'^^nrle a pEissibility for 
perwjns of telatively small meuTis. Further, the 
prol>ahillty ol rvtrnsive expansion iit rein led to 
the sstEraclTvcEiess id I he snrrcnitHling ctojniry siiid 
its ctisc of acci''ssil>ility by gootl roads or ,4omc 
ollu'f means which do m^t iin|Mi5e loo great a 
financial hLirden tir loss ot timCh TlM-se jactors 
will (hbvTEHisly Eilfrel nni only the Lmiomit of 
sobiirhtai developnnmi huE I he dma-tiun of its 
iKHriirrenees ajt welL so EliLit tbe^^ evtend variEins 
distLinces on different sides of Einy gisvn city. 

Around Detroit, U>r eMiitiple\ which has 
clmnged frtnn the pleEis;mt Tcsidcotial city of 
SlS5JtW inhahilEsnts of iy(3C> to a great Industrial 
center wilh an aggrcgalu population in excess 
ol S.n£M)JKKh tlu rc has la^en mneh mburhan 
devtdr^pioent. To the north, it has spread beyond 
liimunghaTn imd several inlenni‘d.iate silhiges, 
ihrongh the Blimmlield Hills to Fciotiac, itself a 
titv nf 6o,(XJtJ iidiahilanls, and even Iwyoud to 


the hikes ol O-ikkuid tasonty, on the shores of 
which arc stweral vtlhLgcs of Siime size. To the 
iiirrthwcst, it now esteods out Grand River 
Av enue for many miles; to the west, it slrelthcs 
each year nearer Ann ArlMif* 38 milcii awayj 
and tn a Usslt distance easterly Edong the shores 
of T^ikc St. Clnir, 

Several other large Amcricaii citii^s have de- 
veloiK-tl peiipherLiily to a similarly marked de- 
greCx 111 ns lian Franc(SE.m, Eionfined to of I iiiehislic 
pcnhisulai site ami handicappctl by internal lupo- 
graphic c^mclitions as well has expanded e.cft of 
f>aii Franctst'o Bav into Oakland, inday a city 
with ap[irr>sim;ately inhahilaiit.s and 

siihtirlis of ils mvn, anti In Us iiorEh and fioiilh 
ilk il w>EilitinoLiiily Uuill-tip ^hore fringe of smailer 
tEm’njw 

Bv contFhtst. MiiincEipolls atid St. Piml, with a 
combined |iopuhitionof appio-vim iicly USOO.UEK), 
have had hut rehilively slight suburban develop- 
menl. Chily to tlio w-esl ui Mtmtcaptili-‘i. toward 
faint'd Lake Minnetonkin has this develiipnieiil 
assuincd marked iTin^tJrlaifcce. Tlicrc, the attrac¬ 
tive, wootltd rnonnne and intmeroiks lakes :ire 
each year Elravving htrgt'r numln-rs, t'^?pr-eia!ly of 
blc. since the city iiuandal structure thrialens 
to break down under the Imui import'd by “n^Hiid 
Icgislatioit." Klw-where, snlmrltiin devi Uipment 
has iK'en more limited, tor tite I win Ciilies are 
wkicly dispersed over an extciv'sive artu which 
jitfordfi matiy pleas^int residential areas in the 
absctite of i^Meiisivc indiiittrialiKali[]ii, Vet even 
uitli these favoring caiiditk>ns, though not shoNV- 
log It spevlaeulai increase*, ihe snhntlKt gaiitcd -10 
per EietiE in population during the clec.itle ending 
In 1940, as LtinlrasU^l with an iitcrcase nf hut 
fi |H'r cent williiii the corpurulc limit y E>f the 1 win 
Cities. 

The Fritutc of Cities. Any attempt to prcdicl 
VI hat the Inture hoUL for imr larger cities olni- 
onslv lies in the field of s-|iecLilation. fstf the fuels 
upHi which a fi>rei.-;isl must Im- Imsed are litnitv'd. 
and it is ri latively ceflain that snrne which shotdil 
In- avEiiUible are lacking- llowevcr. it is interesil- 
ing to cunsiilcr some of the possibilities, oxen 
though not xvilh thi' ohfectivc of arriving at a 
di-fiuile ctnichisioiL 

Cine fact nmfronting us at present Is that tnu 
Lirge xirbaii centers are grtswing very sltjvx'ly* if 
ill idL Thus I he combined pcppulattoTi increase of 
the JO largest citteS in the United Estates diirhig 
the decade ending in 19 St> was only a trifir over 


now MAX oin Aiss nis liveliiiood 


“S fH'r iikul \h\s lUL’iEm'd iii bm 4(? jjLT ceni vt 
(ht‘ 10; (he Eitfilers siiHtTod nu jictiul drt.TL*;iscr jii 
sfze. Frnth this, it vvoiikl jqjpear llinL 

gnPii'Oi mtliin Elkc^ t^^iqiorale limih i:>l most *if 
tMir brgcst cfHfii \vi\] n^il ctirktiniie^ iiiul rrrt.iiikU' 
split iSil ji riipifl TTiilL?. Tbsiiii till,* rhmiges whiL'ii 
miisit Ik* C4inti‘m[>liktf^d bar She i'litsirL- will 
ulaly Im! cxtikL^^rikiHl with ihvk jnU'nkikt litruLiiifG! 
iirjd rc-laliariji tn iheir iriivirniis, 

c:<aiitiikut.-d cat pppLiIjilMin hv most of cmr 

liirg<? cklit's, vspwijlly lu ihsise tirlkLui tjt*ntLTsi <![■- 
pt'iident OIL kiidts.>iEriii 1 do^'idopiiiiMil^ as 2iii 4ie:E.tPrO- 
pukiriH iLl of ioi.Ti?Lk«itd tW^Htr.kli/iiUiin eif mankj- 
hictiares, is by stmw. l liii nmy In* an 

estJTttEra' vit-^VK tliLnsgli it Inis much in t\iiiknioiaLl 


it bar ShoLi^lLlfid L'onsidtriraEioEa, (Iski^clkuikt^* svhich 
\vi\\ dinilptksi mxi.}T, tliokiijl] ^[^-fk]li^^^ ptSHif of 
skit hkirt c.ipiiint Liih-Lkmird, X ikil ;it- 

{t'liipt}! will \}c sijjuio lo rviiktore blii|;lkti'tl io-i-m lay 
itktTeaisod 7011 ing of unti^itiis ,un\ by rfasnirLige- 
ikHOt tat slikiki tleurjikti', II is pjruljHihle ;kl.so ihiiL 
ult.iiiknai-Eil tfi sotaii] objL-ttfvxs will pKiv iiii im- 

pnri4iTit port in f:isluok]kikg iIil- dlifs of toanorrow, 
UiiiE lia^ lulurr holds chuakge in store is 
isiilly certiiin, .md it is like wiw? pmhubly tna- 
Ihiit nrhim t^uu-rs of tho yeur 3SKin will generEklly 
k' pleikSLkiitcT pLtt's in whk-h to live thujp Lkre 

thisc caf tlu‘ [iresent. fkyoiid ibis, ihe slndeikt is 

kdt Uoi^ to e!£rr£,iiie his gifts of proplkeey^ such 
iks they iTiiiy be. 


QUESTfOVS A\|) EXEhCJSES 


L Wfiy :krt^ citac^ fi.TW jti aMinibor. w'idvty H-iittt n-c!. 
and Etmeially snintl itk spjnii^ty piapkihitL-d ziroofi? 
IXm v it airti^s^arity fialtiaw |liul a dtuwly pjpio 
iLklt-s:! ATi?.i will Ik- i'l i amterij'i'd tiv f^vlf^tkijir 
kirliiiiiiz^ktiiinp Why? \^'luit foot lioas do iAPEiipLUL t 
^elllenkent-^ fulfill uiiaockg |)riliiitEVe pi’Mjjiles? 
WUy \h inilliklinki of kirt-Hio develiapnaent wo 
liTkckw at totLiy deferred upkld M?t1i^Ekluw in^y- 
jauney is well eStuhli-sliEhcl? 

2. Slate the fsOEifeiJ hK^ntlons fiir eiti<i 9 k. Hitw do 
they vnry in inifhirtyiite from time tn liiaik^? 
flTo.^lr.Lte hy eKjilJkpIm. 

In wliJE EypeSf of hwEiEifkii did thi* eiprlJer i;r<nE 
citip* nf iho world develop? SVliy? JHuslr.Lle hy 
eacani ph*^. 

I. QkEktrjist CtlJengo ojirl Sikli Fnaikejtttp ^k^ Eii nrl- 
I onE»kg*i4 tif !iK.'ulSrjn naid site. 

5 l^iwiLi^S tlie rehit Jon nf t^lEy l^keLLlinia umE <i\v. 
Wliis-lk i-i HHirr ink^Mirruikt? Miioe ellv 

wktlk ft fkkii ak relatively pwkr site. 

Ih it pks^khEt- Eo overennk: the di-uidviOklii oE 

fl p>iir s^Eli? lUci^Ernle \um I pas ae- 
eonaphdkiHl ftir tiEy, Ef pzp^sihh-. 

fl. W'tkat b, eEif- pFipbiibJe fiiEkire fur urliiin di-ve.-tfkp 
niE-Tit ilk fill inn? Why? Ilk ivliJkt n.-^peets diKS the 
IrHulii^n the liaia eitjes pronaiHv L‘ueu;idenLbie 
fonart^ growl h feir tJih nrlinn center? 

7. WJey are the Intgo eiti^-* of the prewni nf rela¬ 
tively rtT-eiit develiPpfro'tH? JX'scril>e tJie growtlk 
of %nmf Ameneuii cilj" t<j illiLvtTuiEe wEkv tlki-i 1% 
true, 

S. Wlint may \ llbgi^^, from whSrh clEFcs mav 
laker dk^vehjp^ to eniaie ilklo ex Lstenee? Stale the 
fkincttni^s of the early \Vw England vilLi^tw. 

9, When * dr? iqgr^eailtiajal vtll.ige* still i>xht in I he 
United StiiEeS? why? In wEial otlkE^i TjatEa rpf lEiu 
world? WlkV? 


IIJ. VVlukt b die distmi-trihri hetxvetm nTbiin and 
iiaokl jkkpuliiEhPka? Ih twri-ik a village and al eily? 
fn whut re^peet.^ jkru iJit^e dbtirH'tirkli^ reliLLiveLv 
mnsatisln^jorv? 

11 . NiiHif di^ Varinus L-lqss« {it ciUcs. t-iving an 
illuvlraliciii irf a city „f 
vetoj] iiattP tike largest kjfh.uk et'rtlers? WEay? 

IS. UiM ikss the fiktiors joflueiiL-iiiL; city growllk and 
llieif elTecI i^n tike jrkL'niupie ait nf^e nf wU‘ctei3 
dfles, fkkt haditkg sniive in the Orierkt. 
hJ. What deltmkiikt^ the nukj.ir onlllnet nf the dtv 
foriai? Ttk!* Elkterrial fttJltjreS of ihe LItV plan? 
iltiavEriaEe hyc.’ciiEkapk'S. 

1 - 1 . WJiul pr.iljiirias HFr intnid.itvd hv the gn™ ll. nt 

[urcf urhibr Lt-utrrs? lion- arr M>lvf J? liliis- 
trate hv like MkhuioEkK [fi ^pH^ iRr Hbev. 

IS. (in- Ilir af{i.u ,if vAtt risfiv iirb.iniyjtdi.4i 

WtilLd El, tlu, l nit,i{| S|j,ti->? \Mty iwiliiwil to 

the^c .'kreiiH? 

Ifi. di,. {|i.ii.li,p„{.r,| „f [„ 

United SlNtcjr. 

)T. D, MTik‘ []i{. fjity of \V«- Vork. imltidilifi Et<, In- 
^ynjn, ifk-, gM,wth. ijoptijjilion, nnil 

lE.r liii«u for lt% CTHiiHirttic iifiivHit-jj, \vh%' ha-" 
It ifu. „„dtl'ji ititpcrtant orh.m (l.‘- 

velopin-rkl ef th^ pres^ait eLiv? 

I^. Ik>«' I,jti I|,e m|,|Jriy of „rlMit growif, in ih,* 

bnjii J j^rtnjr d,e p.«( dintidb-i* 

I lie’ll rale bv' e.xaii(p1es. 

l^r ^Viiai b like hiw Irkr ifke extensive Jiaaburban de- 
vdrFpmenE around many of our Ijkrget tflirt? 
w hy JLs extent caw frf.ni eJtv te eitv? flha- 

tr^ite Ikv tiiiupariniT rlo- subni-b.k!> deichkHToml 
nf Detroit and tike Twiti Citli‘!<. 
l^pdar a. ii Js p..^^il,k t^a at pt^M-iit. 

wEiai ilianges are Jri store fof the huger All^ri- 

t-an cities dkirEiig the neM C{-rkliin ? 


Chtiptcr Forty 
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Tht! earlh H probably the only inhabited 
pbiiel. For nii the surface of no other Is a fortu¬ 
nate coinbiiialioTi of citeironmental ctjmUtions 
iK'liuved tit to provitle a suitable setting 

tor animate cxislence, ^^all shiires ibis stage, 
^efiere lur plays his p^urt in a Scries of shifting 
steneSi ^\ith otlier life, plant and animals an 
association of interdependent organtsms nnntljer" 
tng ^onie two itt liin.'e in ill ion hinds. Some of 
these are predators,, hut even ihoM? which are not 
dunptle in some manner wltli others for exist- 
I'liee, for all are parts of a related wlusle w-hich 
hafi evolved ihrongh geiiLTatioiLS, extending haik 
even into the reniute p^L^ts of gd^kigiciil lime- 
All, too, are depLiideiit on imininiale nature tor 
their being amU in this relutionsliip as well, there 
is Inleractioti. for csnly thk.-s the iiaanimalc 
setting of tlie stage affect its animate occupants, 
luit it is in [nrn mtulified by the life I (wins. In a 
verv real seiise^ thert'Fnre. i>otb the organic and 
inorganic clemcot.'f ol nalnre are p.irts of an 
fordered ei;lily. I kiitnd logethiT hy such reciprocal 
it'lalions as to ensure vvry slow and gfacinal 
fliange, oxc*'pt Ui'liere tnan inlmdes hiA presence- 
Iti the cuntinipons, age-old -ttniggle in nature, 
interaction iieiwccn elements oi the iiiorganicen- 
v^triiiiiiicnt^ and Ijetwik'ii tiicnn plants^ and the 
]i]W(;r ai lima Is is not dlRrcti^l l)y iii tolhgcnt m- 
tent. Iml is pliysicid and ctv inical nnly. lietwck;n 
I he liigher animals ainl all other dements tlwnigh. 
it is ^imelhing mores instinctive action liy the 
luiimah with tl^o single and direcS purpose of 
x:itisfving the tTsivings oF appt'lite. llnw^ever, it 
causes uo ra|iirl change, for uatiire normally 
(‘•IFicts repairs after such raitb oti lu'r Ixiimly, 
wglu]u[ expnlsioi] oF the animal which causes 
the damage. EvefiinalU, thrfeFoTc% txwpl wliL-re 
that] Tiiay Inleflere with conseions piir[iosc, a 
lemponiry Liiljii;»tinent Is t^slabUshet] in iiny iiingle 


area, ik^ugh the |>eriod nf its persistence is 
everli'where limited, since it is fobjt^l to dts- 
lurlkince by a variety of fadorn. iiicludiTig some 
advantage gained the organic w^arfin^e whicfi 
rages continuously. 

Derangements of this type may be precipi¬ 
tated fiy even minor mndifkation of dlher the 
LWg^nic or iiiorganic cnvimmneiit, often by tlic 
action of nrganic agencies, of a character to fiu-or 
certain life forms, thus enabling tiu-in to meet 
the competition of their rivnls more efft'ctively, 
Tlii,s, In tiini. may react on the inaininatc areal 
c-lerncnt$ and leiid to still ftirther distiirljancc of 
the former lem[xirary adjustincntH 'niiiSp e^en 
when not stibject (o external itillucnce, the en- 
vironnient cl an area is in a state of skiW' hut 
continmins Hnx. resnlting frutn the competitiosi 
of IlkviI life forms. 

When attack tomes from w ithout, the invaders 
.ire commonly kiiowm as "wL-eds." sometimes de¬ 
fined as “plants out of plsiccr or as "animaU of 
little value.** In aieiiS Iriwn w-hieh such invaders 
come, they are held in clwck by loTig-time rivals^ 
bill when freed Stum their licrcililar\' enemies 
and %vithout e£jui%'ukmt effective competitiosi. 
[fiey embark npou a career of conquest. This is 
I me fur Imtb plant and animal pe^ts or weeibiv 
Of conquest ljy the former, the rapid sjwead of 
tlni Hussian ihisilc and bind weird or cn^tpiug 
Jenny in the LTniled States affords escelleut illus¬ 
trations; of tlail by tlie l.itti^Tp the rapid prulifdiu 
Non of tlie hare in Aiistralia Is a frci|UL iit]y cited 
exiimple. 

Tlicse vii ceds ahvays suc'tced ficst where oppo- 
sitloTi is w eakest, w hich w ill be where u^ais lias 
Fweed an iiiiinvilcd entrance into a tiMjrdiriatcd, 
adjnsteil societv LiuJsubstitiitc^l rclucUmt gr^w^ tlL*^ 
such as cultivateil crops for species of natise 
forms of life which have demotislrated their Eit- 
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uoiM to survive tlircni^li ttkuritlu±fs geMerul 
nf iiiiiTitemi|itL’d Tln^reinrc it is but 

M,dLlotu [\uiK A stklit^ry iiiviicierH u 
lishcs itselt ill n u-iUlt'rTM.^s?f 5 mibcr it ui(?et!i wiHi 
suct^^T^s otiEv s'k'heife mnu Iisls liK-atecE liiinsi'lf unil 
psivcil tin- u'iiy, I betiuly uuLihlc.^ “[)tiuu to this 

rule h JLirLPrdeiJ fiy iiilui hirnself, tor be LiUiiir 
the iiviEltiiE nncl '“syprcrnely siietrs-'Hfiil 
Liblr tti iulrude eflittlivety where oHiers bill iuul 
to e^tiiiMish liimNelf ul the of nil other 

t^nris of or^nnie Jife. bolli phi ill uud niurnuh 
ndiiptlikg h'iuiI doiiu^nlicatiu^ lav hii own 
use iuid de^lTiiyiii^ or modify log others; to Ins 
toneeived udvmitage. 

The netiou of oiitn ou nature not orilv differs 

1* 

rr[>ui tlint of ibe niiitn.ils in decree but likewise 
in kind, sinw it is ^inik^E by nii ioUdlij^eiit will 
jtnd olten directed nl secondiiry or remote un 
well as iinnsedjiiie nbjeetiveSi tn pmetieo, Eiow- 
ever, tlionjrh hdltawinj^ from deterEiiiried efrotee* 
[ikoKt Imniaii nehievefiienit nud progre^ luive re¬ 
sulted hfim the teaeliirigs nf csteosi\ e» somewhat 
fLipliLL/iird individuLLl experiiiieotatioii iieeum- 
panied hy many fuihires. fear there are but few 
and relatively nnimpiPrtaot msEaiices of 
aidiieved hy group p]ai»oiog. This may lie lo p^irt 
Ik^fiLuse eifeetkve planning in its larger as[H'eks 
Rajiiires otooisi'lenee and it is reasoiialiln to -sus¬ 
pect that I his is not a hyinan attributer 

'Okerebjre, tliougli it Eiiay be possible for mats 
to achieve prtj^ress by a series of simjill, carefully 
devised changc^h amhilii>ii?£ sebenies for remake 
iiig the vi'orld in a slairt peri£>d nf time may 
[iropiTly la? rc^^irded with a meuKurc nf suspicion. 
Jl Is always well to rememlaT that change uiily 
-aimrlbing tliflerent, and I hat it may lie for (be 
wfirse as well as for the Vietti r* Indeed, if tlial 
inivlerliiker] is siifHcierstly esU-iisive, the effects, 
if uTifavorabhr, mav even he catastrophic in ehar- 
dcter. The old proverb''haste makes wiisJe" st.iti-s 
a fkindamental truth wlkieh Ims sumetuiies iHreii 
Liverlotiki'd. 

In ils original cotidilion. it iRie, (he earth was 
rtoE cM^mplctely adapting to the use of nian, hut 
only to tlic support of species of wild life. I leticir 
SHJnie suiJpressinn and traiisf[innuti4>]i of ibese 
forms, and stiniulatinn of artilicially niodifietl 
prcHluctivity mre nev'essary to ht it lor ellective 
buniLiii use. However mao has ijuite gmiiTallv 
e.\et‘t‘Ui'il this dl^'^ir^btt■ degree ol ehiuige, his 
tiestrueUon ta'v'Oining t'ver more eiitTgutie and 
uusparingas he iidvaoees In el%ili'4.itioii, until tlie 


iinpijverishinerit W'hich threiileu,^ him a| last 
brings home the necessity firr preserving what is 
iell, if tuit that nf restoring what has licen ware 
toiily wasted. <avili/cd nian has Ear too liing for- 
gijLEen tliat eIh- cibrih vv as given him " fsir usufruei 
alfiiie, nrit for c^uisnmption, ami iitill less for 
proHigati- WiistCi'' 

Tlitis, wherever civil] Kefl mim has n:lahhsficd 
himsedf. txThiin hidigeiious pUiut and aniin.i] 
sjH^cies have Ix'eii extirpated and siippl.nited hy 
utlM.^rsi natural prndiicKon h^is \m.x-u rolricted or 
preventedi ^^od the lave of the eartfi hax either 
been kid bare or covered will] now plant fortns 
and alien animal life. These Intentional cluuiges 
and siibslilutioi]j^, though of great magnitude and 
impjrtancf, are, however, iE]Signjfic;L!i(: by com¬ 
parison with the ccintiogeiit and unsoiigfit re- 
suits which laive fcjllevvetl. Tins is beeatisc the 
lavages of civilivctl man evcry'where subvert the 
reljitioieships aiid destroy the li^laoces of nature^ 
llius bringing iiit^j play dcstnietivc fiffces previ- 
niislv' kept in check l>v org^ruie agencies wdiieh 
shmitd Im.^ man’s fiest auxiliaries. Therefore the 
vardi is East bccotniijg eui unfit hume for tlie 
homiui race, iwd another cm of ecpial iinprovi- 
dcTRV Lkod of sitnilsif dnrariun to that ihrEiilgh 
whieh evidence of that hnptuviilence is spre^id 
may produce sneh impov crishment lis to itnij^Ku- 
dize civIh/allLin si.‘rioLiiity+ 

l>k]r[ng the earliest pertEids af hix cxistenM, 
niLLii jirodoced no sucli lievashttioTt, fur his iium- 
Were fevv+ his distribution Ijinited^ and fiis 
sijttjess, even vvlicre he wlis able to estahlis3i hitie 
sell it I jui uniriendly WEnId, was not conspicuous, 
it] this 2 itage oE his development, be mi^tlifu^d his 
environEiicut but slightly, since ho neither felled 
I he Inrest uur tillcvl the sfiih iw did he deplete 
die sttiire of mineral vvealtb or exhaust other re- 
^loret's. Only after stime Linlkd prngreits aiid+ in 
iuere.isiug dei^iee thereafter* did he become an 
iEii|30if!ant dcNpidiT of natLire, 

\V| len he I K'caiiie a hjolniakcF however, and as 
his pi'ugressively increased dexircs and Jic^eds 
conip,issed vve^tpios, cUithing. and otiler material 
|M5sse.ssii)ns. his eliitieoey as a deslriiv'tlvc agency 
angrnriLted. Nevertheless, even then, his rela¬ 
tively small iiurnlM.rs, his comparallvely few 
vvants, autl his iiiellicEcrit vveapesns fur long limited 
oven the ted I levied on life fornix which affiirtled 
’Wipport tu (he CiU-liext id popniLitiunSr Knrdver, 
die small red net ion in tlie nimiber of gra;ring 
aibiinals cljected by the dematids ol early tnao 
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by desitrucrtiE^ii oi sutneuf ibe Kirnivora* 
LiJ ^vhich they miyht otherv^ise biivc IxxMinc ihe 

[)rcy. 

\Vilh LE]kprovi.iiii?iit of !iis iinplemofits andt 
|ijrbcuUiiiv ws knkJwletIge oi fLibjriCiilioii :iiid osv 
(>[ nit! E Ills !iprt.ad, avUuH ability to prinlisct" 5ig- 
niricaiU alteration ol bU cnviroiHiaail increased 
inaiketlly* At of ormrsts ibe minerals ujjed 
^veI■c few^ but adilition of others, IksIIi tuetabk- 
and noiinieEiLllic.% to the niimlvt of kuotiMi vuhie 
inureajit.*i! rapidly and piissibilities for e](eeE:ing 
i-haiige nniltipHed eorresjwinnngly. l^irtitiihirly 
Wiis this I me after fntrodoetioii of die use of 
power, giitiL=‘rated largely tlioogh out entirely by 
liurning cuab itself a iniiieraL 

Man playii his part on the stage alfordtHl by 
the surfiKv of liie eiirfh in varying ruleii: some¬ 
times tis a him ter; agciin os □ p-istofLfcl noTOad; 
often as n Si’diniEary LsgriviLlEiiralist; liocI, with 
dovrlopiiiL-nt of m^>[^L■nl civil Ezat ion, Iw engages 
in sliD otlu^r aelivities. Ho plays different roles at 
Viirioiis times, and. agaiin dilferetit redes coo- 
lcm[M>rLHieiiusU', for ho stages a story with a. pint 
ivhieh is re[Te[Lted many limes, either in its eti- 
(irely or in pari, in different areas. 

WHien miLfi i>eeamc a tiller of the sr>il, hu 
des[ioilatioik of nature increased apace, for Et> Ehe 
liniiterl k^vy on Ehc: fruits of wilil grawths was 
lulded eraciiealiitti of native vegetaEion, to sub¬ 
stitute in its stoLtd. nnt alone enlEivatcd ernps, but 
useless iilii'ti plants ani3 animal life as well, vvhich 
often flourished m thtur new' environintmts at the 
expetoK^ td ihi- native species. In ailtlitioin there 
is im doubt dial unwise use ni the soils has de- 
erensval the extenE of the aralile land and the 
desirability and yields of that w hii h remains in 
prodiLctiQin Not only lias unwise culEivatioo 
roblvcd many soils of their lormer productivity 
bv too heavy draitL^ on their stored plant nntrn 
eutsT blit acctnnpaikying erosion, intluoed by iiti- 
wise tillage, has stripped I lie sfiil ilselft either in 
part lit completely,, from many formerly prodise- 
liw slopes and mineii the fertile laiitl whU-h 
iKirders them liv depositol sterile sand, nmd^ atid 
roeJi. This is evident, not only in regions 
whii^li have been long in use» such inj Ehi^so 
jircmnd tlie .\[ediEi'rruneaiK b'd also lor large 
amis 111 tbe United States. In many these 

latter have passed out of culEivatidn vviEhin a few 
yt?ars after clearing from forest, to remain agri- 
enltnrally Liitprodiiclivc for an alnuist iin pre¬ 
dictable pej'a>d of time, and eiTiainly for much 


lunger than that of vehite occupancy of the 
Americas. 

SaEisfiiction of the progressive desires of man 
has resulted in such great TiiEMlilieation of the 
ciiigirial environment that, except hy dtdilicrate 
design, often but little remains of the original 
iiiluTit;uice+ Such great mudilicaEiou hasuccurrod, 
indet cl tJiat already the primitive asffM.M:'t of the 
earth hits diiiappe.kred wherever iiiaii lives iu 
c.'onsidrrable riuniljcrs, often to an exirtat Ehat 
reccmstnictioii of earlier tTfiudilions ts dilht-tiU m 
e ven iniixifisible. Fore^is fiavcliceu ek”imh riKuiy 
species of animals hav'e l>ecn lirgely destroyed; 
saime nre today extinct and known only aii tiiu- 
seum spec lineups. Certain kinds of plants liiive 
suffered a similar InEc and others, unc^c nmiiefs^us 
and widely dlstribulcdp have liecii retluet=:d to the 
verge of cxtiucdoii. 

VVe are able to see all this in rcIrLi^pec^t, yet we 
cannot vlcarly foresee the fiiEure exwpt tfi reali:^e 
that additional nnd probably more inn^HiriajiE dis¬ 
turbances of the organic tirder are incvitaldc+ 
Ifi FiicIh this cvertnm t>f foniicr conditions is 
iinaviiidable, in the Siimc way and Un tla? same 
reas4in tli.it disappearjintt* of \W lii-soii was in- 
evilalile w lien need fur the Laud stnded his diwiiiu 
Ocilv lliesniallt^r life forms, ofEcn iiiiEiiie.il to man. 
arc still fes:isting and w',iging siicet-ssful, defensive 
vvarfaie. In fact, Ebiy often attsivk, and elfee- 
tively, as witTie.ssed by the ravages of the gypsy 
moth, the ttim iHirvsT, and the ImiH wtvvil In the 
United Stares; the tsetse fly in Africa; and IcnaiHts 
in many drier parts of the world. It rnay even Ijc 
true that inan^s invasion Lind modificaticin of tlie 
t rivironmciit favor their operations. C^erlain it is 
tbal^ so fax as we know at pre^^-nt, war on die 
insects may continue iralefinitely aial our .siitct*ss 
in coping with them effi'Ctively is far from certaliK 
w’liii h jiiiggests the imjTurtant <|iu‘Minu as Eo what 
ihe future Inl^ in .vEcirc^ 

This v^i.11 lie largely within limits of mans owm 
detenuinali>L3U and lliesc limits willv as well, de- 
fenuiiii- his pliie'c in the sC'cncs which will fje 
staged in the fuliiri% each an epistnle in tlk^ life 
history of the earth and its inha Intuits. Eunspe 
has already liecti t-xlensiv'ely modified; ihv snb- 
jiigiition of otlicr cuntininits will follow sooiu but 
it may be well to coiisitlcr critically whclher all 
steps taken to av^vaiiplish such alterations are In 
human advantage, tor lujth the prl^'^etar. atid time 
tci eiimr. ibougli it is iidmilteflly diflieull lo fiire- 
cast Ehe needs of hitnrc gcuerations in any detail. 
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Hciuever, iiLs-itiir as ihiit is |Kissihtc. it should 
l)e done suid uur ai tivnties rtguiateti Liw>rdiTaEi;lvp 
tor tlie story of the earHv its inhabitiinis, aiul 
their activities is a cfantiniied oaiCp eatli 
ment or scene lo3lowing logically fniin tlial which 
precedes, Iherclore that of the future will he 
predicaleil oii die uiie which is being written Lind 
enaek-d tmlav. 

a- 

Man s cuitiplcx relatiun to his environment 
should k' kith dignified and realistic. He should 
rectigni/e liis oucncss \sith natiire uud tlu^ ohtigii- 
tioii Ellis conifers. With rcspecE Eo l3ie orgs.tuEc 
life about him. he siiEishes ihis rcsjiopisihililv Inrst 
by siEpprcssioii of noxious forms and liiuiEutiou 
o[ his desimelioii of utliers witbiti the nanrowesl 
Im>iiuiLs pr^icEictible fur his welfare. He Ijkcrwise 
has an esfiial obliguEiiui to uttlizc^ I lie inorganic 
elemetiEjs oJ the erisiroiimeiit iotelligentlvv Jn 
praciiw, however, this general auicrpt of his 
pliice in the sefieme ol creation i.s so uesv and 
ulten so nbsenred by older misoouceptiooif that 
inLLiiy of his activities are eontrutiivEory. Much 
Xm Ilf Em, Ehereiore, tk sludy science ilisTC' 
ganb tike unity of ivitnre and resoKcs itself inEo 
an kiiVL-stlgation of Erugmeuts, cath ll natnhiture 
worhl fn itself wieIi its imu iudiMdn.d prnldems, 
miKx^ivi.'d by ilii.^ir vtnEk'rit.s to la,^ u]|-liu|>ijrL!,iE 3 E. 
Tliini it so lui|j|>eiks that ufum gc'ograplit r^, per¬ 
haps more than any ^iinglc grE>u[3 of scricutists, 
dcvEdvfs bull I tlkf opiTortunity ami ubligutkjpj to 
strcNS the OTiciicss of nattirc. muTi s propwr place 
in the svorEd etF tfa- prt'sent, and ihc rclatiun of 
past, present. Liiid future- 

W'v hia\'c a life interest hi our heritage, it h 
true, but tin right whalsmwcr In pursue a S|>eiid- 
thrift policy afitt sqituTufer the hirthright oE the 
r.Hf, without respfaisihilily to fuEiiri^ lieneraEinns. 
Q^rtiiinly wa- have mnne ohligation to our suc- 
c-cssors, and Ehcrefure ive slhtnih] not, like cliil- 
clren. tiikc wIiaEi-vcr t}ie pr<^nil oifiTS with no 
thought of wdiLfct the fnliire may hcjld, fur tliose 
whu later kxilc liack un Our di t^rls will not holfi 
us SiLiiiu-less if we follow such a ccnirw*, Thev w ill 
regard us sis spendthrift at IkisL, If out worse, 
even as we nre today lELclinc-d to regard llic 
prisnitive agrit'iillotahsls ol the tropical Et>fcits 
and Efie early plaTiters of V irginisin with their 
w 4^.1 1 't 111 oE virgin soils. Civllij^tiun, intli edp 

isiTinot pro|Terly Im« tsjusiderrd to liave narhi^d 
liiJ! devekiptneul until sEerililvitiun riE thf rnviroie 
ruent IS JibaEiduned as a practice and recuiuiha- 
tion with it has made more siifnEauttal proiTTcss. 


I'p to that tiim.% we may logicutly be considen^d 
lu liave attained lu iiu rnure tliau tEir later stages 
oE kirhurism. duiiug wludi period ol di-^velnp- 
euceiE Ehe presetit unly is uf par.inmnut im- 
]Hjrtauec and mnsidETutiLin of wliat the fEiturc 
may hcj^Ed in store is deferred until iseccssiEv 
foi C E-s, olEen t-ixi late forcifcctivc act inn, 

I hough it is IeiEc, it ts stiE] not ttHi Sate for 
man El] lake steps tri sei adjust his sicHvities .is to 
profiE most clfcctively from the ipppsrtunitv 
Tia I lire offers. However, this will be pEissiblc unly 
wfien realj]C;ttinn Lsooinmun that luioi cannot con- 
4pier iiatiiTC; that he exists ouly by her .sulfraEkeoL 
anti iliiit his activities must iherclore lie regulated 
willi that tact hi mind. lE Is not tim late, for the 
w*urlt! ix ilill Jtj its youtfi; ll lEiiiy' well Ih- the 
hiitm uf null I (sir li period uf time which will 
EUake rua];i s prcvluiis liistorv shrfrt uiih.'cd 

fur, baniug aeciileiit^ life nniy |>ersi^t fur lEKJ,- 
fHJfbOOO yt'ars or mure, so f.ir as Cun bi.' fnrexcen 
at present. This is true ut least tuxuhir iix the 
phyxicui conditions tt{ nature render this a piEs^ii- 
biliLVt for gco]LSgi^'^d ehatige Is eXE^TCEliiigly ximv. 
Neitlier tEic climate iror thir aEmusphiM"ep lair tfie 
heat of the curEh, for csam|dE% has changed 
greatly In recent gtniiEigie-al time, which fur ex¬ 
ceeds in lengEh the ixutnd of ils human h.ibita- 
lion. In fact, tlie most luipcirtaEiE clcmiunt in deter- 
mining t\w life uf the hurniin raec on the car Eh is 
prolj.ibly eharLictiT of marj^s activities. 

IhdiE Intelligent uetiuji is EM'neHt’ia] mtiy be 
iJhi.str.itcd Ijy Eln^ reelarnattEin of the Liindcs m 
heiilli of Cusaujy in sumhweslern France, 'iliis 
ii4jnare mih-s of Eurmer iTiuEirlani] and marsh 
wax uEJtc a siiiidy waste, iinderhiin by an im- 
|Krvious subsuil ul tLifu Eir '*iltns,'^ anti thtTeforc 
an swampy ibat thi! ' Lajutesuta;' the uihabitautif. 
could tfLiverse it only on stilts. Hrv iu 
ilmuEat! in winter, it jifforflud unly ^cantv pas¬ 
turage lor a few Elurk^i. I n achl lu its hanciieaps, 
Ellis plain was snbjtX'f EolnviLvion liy drifting sand 
whiefi ImrEefl the soil and plant life anil tlireat- 
cued extinetEEU] Eif at! ixxiipamy, Eor dimes. HW) 
to iEKl leei tsigh iLirmg tin- Ejcean, driven hy the 
w iiuE, advariLVil in ttivet fieldx Luid liousex, Al>ont 
the end nf the eighteenth C’tmtury', (fiEHt miles of 
diErhes WE^fe dug ami l,filMhtJi)ll acres were 
plautijd to iiKiritiTne pincx aiir] Uiiltx, ’rhc-sc iif- 
resli'i] the ilrifliEig sand; agrieullural im|jruve- 

lEHoil Iw'came IVOssihle; ft?tsJViTy oF the IVasle Was 
a.vsureE|, Today, clisaster no longer threatens. 

In et>nsfclering the gwjgmpliy of tndav, ivc are 
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ctjiiarrtietl prinurUy with currtMU sci?i^cs und 
irlunientSH ftir at is saihj'ect to the- 
limit lit oi tills seltiaii; Eli^rt pre^rit hiininil aic- 

tIviEk'jt Lire prEirS<:i'iitvd. IlE>wever, it shi:mlcl be 
rt^^lizfd tli,it tliLTi; is toliliiLOity in iireul ixtu- 
piiucv siiilI iLLtivity* Ibis is iiidiL-Lita;! hy study 
of ttic "ooo-iipby o[ eitflier p<.^irii:ids. TherefEir^; 
knowled^t- of die pstst bt oitun fiuuLiinL'iitiil for a 
^atisiiictory uiidorstiUHliiij; of dw prestiit. 

These seent-s, the pirls of which are I he f urious 
ce^jTHimic activities of man, maraifcsteil In iMatli 
actlfjii and malei'ial resuEts its the ciiltisnil hoid- 
scLipe, [flake up the pl;iy+ sEiiged in its entirely 
in a physical SA^tiing on tlie larlhs mrfsice, and 
larjjeiy on the Ijind. Seldom d^ies tMie eeoiuimie 
aclivitv altme neeiir; luinually, jEoverid nre prc'S- 
ent l lnas. even In liighly indiistiialii^ed areai, 
there may Ik* stirne aswieiiited agrieulhirCp mill- 
1113^, Eind other indiistrii'^^; or in LintXlier type of 
retjion. dnminatitly a^ienhiira] in eliaraeler^ 
mini 111^ and some iiidns try may aEfLitd [Hirt ol the 
support of the pjpalatksn. Even in very thy ari*as 
siiieh iis the KLilLLliari. some of ihe population may 
Ciirrv on t'ortuiii activities such as a^enhurei 
difFieull to explain except as a cntlnral inheri¬ 
tance. OnEv ofi the most exEreme of the frontiers 
of III la Elan tiecLiparfey sneh as areas s>f pdar cold 
do we find siaily one ccfKioTnie actively presetat, 
a [ad aiot always evem there. 

Man's spread over the fiUrt.- of the earth iiiid the 
t xleo.KLon nl his activities sire ra.^tricted not only 
!av nature hiil hy cnlliaral hiheritanet?s as weiL 
I nr tlu‘ latter EiUvavs pl.iy a part and afe caften 
the innst inipnrtaiit fadurs in dishing the 
limits nf possilile huniaai sidvaiice. S>cUlom in¬ 
deed lines luiture cxeliide the possibility aif fan- 
lamia saappLtft cninplctcly. even in tlw- driest of 
deserts Lir tk* nii>St ridiittpitahle of pikir areas. 
Ihnvevrr, 11 m.iri insists on makiiag his livang fn 
.scanic iiiRiamiT iiaheri'iit in I he cnltnrc of the* j^oup 
of ^^'hich he is a iiainnlwr^ and netx.'ssiiry hir its 
coiitiniiaiicxf. Iniman iMrenpancy [nay liecame im- 
pjjisihle nnilLT ihiise teimSi 

The simpler the eiiltnre, the j^reatE^ and more 
obvious are the restrielions impisi'd by eiivtron- 
ment. Thus the E^kimOp uho live lurj^dy by sea 
hi nit LI kg,, exist [inlv xvliere this activity Is pns,sif]le- 
Siniilarly. the Cliinese find only tlioSi' areas sal is- 
faetnin’ wtiieti alTL>rd the possibility I nr carrying 
o[i iigrki[llnre with OrieEiEiil priittices, thnngh 
thisellininates fmin use inneb Sand tliat we would 
LxiiLsjder etitirely suitable fur productfnn. By 


coiUr:n^t, tlie more complex the culture, the 
greater the variety of areal oonditlons which 
p*rrfUl imns support. 'Ilieretnre no nther enllnre 
50 able tn utilise varied opparluiLity effectively 
as tbiit of the industrbUsoed Western nations. 

IE alone makes varied ot'CEipation pissihle and 
extensive iirbanizalion feasible. Fiirlher+ its 
spread^ particiikirly markrd of lute, lias tendetl to 
eliminate with eiich decade the former viiriely of 
eIk’ ivorlirs cccnp4ncy\ ^;everthele 5 Sp study will 
Lil^vayfi reveal the skeSeliin nf the piist, winch 
supports Ehc slmctnrc nf tfie present^ benealh the 
wneer which VS'esteni induslrial civilisation liifS 
siiperimp>sc£l. 

But such einancipation from crippling enviTon- 
mental limitations ubvavs ini^Treuses the interde- 
p^iitlejicc of pi>piikitiniks, sometimes diverted into 
artificial chainitds by Eitlcmpt,s at natioEia! sclf- 
ijnlficiency which interfere with the free How oE 
trade. I his interdependence of llic populations of 
the earth is brought home with redoubled force 
when the fsp*n hostilities of military' warfare 
impose rt\slTictions on the normal movement of 
etnitmixUries, Tbcn we are prune tu ^[tcak of ct!f- 
lain mallet lals which w*c lack as "sirategic,” 
Ehokigh they arc ecpially stniU-g^c in limes of 
peace. Thus we then think of maugaiiese, for 
example^ as a ^tl^Lllegie mclal. though only a few' 
[Hiunds arc necessary to tiiuke a Inn of steel; 
hir withtmt sti.K*k itiudem war c^iiumt Ixr wage<l 
snm.'Sjibilly. However, it is equally Erne that 
inaiiganeso is a strategio metal In limes ol p*aE?e 
fnr^ wathoLit if. rTaicIcrii industiiid dcv'cltipmeiil 
would tkr im[wssiblc. 

Further,, it is nut alone the metals which are 
ijlratcgic materials, for fsaHl Is ecrtiiinly baula- 
mcntal for iniliEary operatiEnis; forest resnnrces 
most he clraw-n on extensively la cciable fighting 
snccK^s-Stid canipaignsj and many of the animal 
pr-iKliK'ts nf Imth kmd und water afford raw in Li¬ 
ter lals, used id Ilk times of wur as w ell as when 
p'liE.’c prevaiU. \MiEai oejc ctmsi tiers tlie facts, it is 
apparent licit it U the hiige-scale movoim.tat oF 
varied comiTiodities, not minerals alonc^ which 
makes Ixilh mtHlern niiliLiiry wars a jxissibility^ 
and pnicctiEiie pursuEi^f a reality+ 

I'litis with the present orgaiiiTnitkin Ejf Western 
iikdnstrial development* there must be csFiiEiuii- 
ous ectmoinic warhire U+Ewet.-n for cfjuit* 

uhle access Eo and division of the worid^s wealth 
of land and wati^r dtie^i not exist and will not 
bevikinc a fact until hviEiiiUi iiuture and naEiEnial 
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umljitioiks ai matilfeifLed hy gavernniL'nt alU'r 
liiufO than rtpfK'nrs ptissil^iu within Itie LifoLiiiie 
iti the jiresent geiieratioci o^ miiii. T}iL'Jie are tVie 
h-LLL-]iiikg:$ cd Okc wiiieh tminoi lx: disire- 

ifntrded without recourse to Avishful thinkiri[£ its a 

■fc- ^ 

>nl»stiiiitc fisr accvptaoee of ryalilies, nnd %vitli- 
uiit courtLiig certain emb;irTassTnent aud protwilde 
Eittiial danger if suth iclealisiic thinkitig d^onld lx; 
implemeuled by surrender of oiir heritage of 
natural advantage* Certainly the jiiitiutts 

pnissess an opp^^^tllnity lo use their resoi.iii.TS kts 
a means of kipping the pe^ace anil„ for the present 
111 least, this Sk^i ms to hold fifrih most pnauise 
us Li inelhud af kniittng the incldeaee and .spread 
of war. 

Tills economic viarfurtv whleli rages CL^ulinn- 
nij.'ily, cletenniiies lo a large extent iMitli the vol¬ 
ume and direction of Emv of trade. Thus in 
times of p;'aec wo rvifiriet m^^vcrmellt of certain 
cninmtxliEies by price regulatJons^ sosuolimes 
CiiilLal ^'tarilfsi,** ivhic’h may eojisUtule practicid 
ciiihargkX^s without the necessity for so deslgiud^ 
ing thi-in. In this rummer %vo wage cCt^nomic war 
mi lliose wc desire to handicap, wdiile at tix; 
same time favurhig others by pn^ercikdal agiee- 
Tuvnts licii Wo hcHeve these to lx? to our advan¬ 
tage. In times of peace, such restrictiniii; may Tint 
la; olurituis to the indivifiual, for they 

me purpos^dy disguised to avoid undue frieliou; 
in titneis of rrEibtary cotilliet, this iJt nut the case., 
hir it Is tliim udvLinlagcyijJS to have all apprc'oiate 
their effects. Therefore they iiiay ttnLSf[iker;i{Ie us 
“sanction,!,^ which uceomplisll no irnrue than a 
prohibitive tariff in times of peace. 

With less diriTt iL'pendencc mi tlur soil, und 
purtieiilarfy where such reliancv docs not cnahlc 
i-omplete supptnl ikf csisling population, the iin- 
prirtiince of ojutrol of adeipiute i^upplics of raw- 
materials anti the n^-ce.vhity fur tlic tree fhwv of 
traiJe increase apueu. Tixluy it k .wi great amrjTig 
all advanced populatloELs that ut'Ccss to and sue- 
cTss in sceuring sucli neCTSrilCes, unt the amniint 
of cannon ftHldcr alnne^ measure iniHtarv mights 
'l iu.>; does not mean potent ialities in tla\se re- 
spcTts, hnwiw'erj but actnul diWTiopment of ac¬ 
cess and means of supply, so tfkat ilajy may be 


ii^'aitahls when needed. 

The world's geography is iheriTorc a potent 
farce in cither ensuring peace or w'aging effecttve 
war, for oEily tba$e natioiis which lujcc can eii- 
force the [>eace or fight succi^ssfnl wais^ c%'en 
thnse ot derensc aU>oe. 'nkerefore w e should as¬ 
semble ader[iiate diita with respect to the re- 
sou revs of the earth we inhabit so that we may W 
able to better ad just our activities to the ne^^dy 
emerging Tchitions of the present w'hen distancTS 
ha\e disappeared and isuLliun k no longer [mssi- 
lile because of that fact. Further, this is doubly 
lEiiporlLkUt because tlu: Filttue holtls pronu^c of an 
even greater interdependence of pupulations in 
the day which luiS only dawned as yet. 

One of the peculiarly dlsturbiug dcvdopmctiLs 
willuu tliu past few years has been the upp.iicut 
Lick of a prcdicLable paltcnl In the changes 
%vliith have cxx'iirrcd, Tlik was not so true in tlie 
past, and it is perhaps m j);irt a result of tlx^ stage 
tii progress of the human race which has intro 
duced problems ^vhich most pc^rsons,. including 
even those in public oEEcCn liEid beyond their 
iiEnlity to Hilv'c effc-cUvely, If this is correct, and 
some Ixdiovc it to be sq^ It iiUrtKluces a real 
tjueslirin as to what mairs future may lie. 

i'pnti the student of geography tlevrilvcs the re- 
^^punNibility toasskt iu soUing these problemsp h>r 
it k these clkaiigiug scenes whicb result from the 
impress of Mic'cessivc cisiliziitioiis tJuit are hk 
priUfipal canceriu ife descrllits them; he at¬ 
tempts to explain or interpret them , he may even 
VfiUiirc to foTctkist the future, with liiiiitationEtr 
It wrjiild Ix' n iiiUTow' view^ of Ehe Emb|ecl uideed 
wliicli excluded man and hk varied acticitics', 
even tiiougffc she major objective were only to 
obtain a knowledge of she solid and lluid mnssa-iS 
vvhich coEistitntc the earth, for uli arc ailcctixl by 
man, who is so largely a dc-stmciivc agency* 
11kiis the stialy of boSh man aiu| his envir^mment 
Ijecoiiics necessary^ for a proper imderstandiikg 
of iiur asset-x nnd ciur pnoblemsi, a sSndy of the 
earth accerdCug to its aical differentiation, which 
is geography, tlsc one subject among the sciences 
wixpi^e field Lvimpasses, not a “iniiTtxrosm,'^ but 
the entire surface of the earth. 
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THE DEVELOPMENT OF MAPPING 


Thv Karlied \(iipx. Fiiralldnig estrlv 
tinn as to the nf iht- eiijib uiitl mtnisure- 

incuts nt its iittcmpts ^verv timile In R'|jreseDE 
its kiinwi) surbce by maps, "flie nklcsl of these 
wlucb have \n*vt\ preserv'eil, niatle appnasiiliately 
25()fl ) citrs belnre the birth nt Christ, were ex¬ 
tremal)' ■crude. Tluf^y \^'ere actually disigrams nii 
clay tablets rather than tnaps its ktuvw the in 
toclay. iJtuibtless still earber tci^rcsentatiotis of 
the ^rlace nf the earth Were made, but of these 
\vc ItaV'e tirt We IsTimv, lifm'evx'r^ that 

prinaitive p^iptilalioiiSn pKirijetitLirly if nomadic fn 
(heir halMts, niitp crudely in graphic torm the 
ikieas with which lliev are fufnillar, Jlius Arctic 
c^^pIo^^■rs, Parry, ItosSp and others, prnfitni^d by 
siiL'h ''picture' n^aps made by the Eskimo' Cook, 
by mapii of Tupaya, a TabitiLiii; imd the Spanish 
csplorerSfc Oarlcz and Pii^alrr^i, by the nlrtps of the 
A^tecTS and Inc^is, liia.snuic h as we know cjf these 
and other siniilar maps tnade by less adv'anced 
l^spnlations within the [TcriiKl of hislnry , it Is fair 
to assume that, Inii^ Wfore the tbwii of cisiliici- 
tioii, other pspulahoas of a csimpiralde Si age of 
devclnpiiieiit made siindar map^, The fact that 
none ol these has l^eeTi preserved dsM.^ not tie- 
cteaw^^ the pmliLibility that such maps wnre made 
and used. 

Eorhj Crtik By the time nf Iferoclotos, 

aLuit 451 > H-C?,. the kimwii world of the Creeks 
enibrat^d tlu' lands httrclerin^ tfie Me<.UtelTaiiesin 
and esleiideJ as Inr In the cast a-s India. Maps 
of itiis periods tluaii^h iTiaiL^'iiratet pfirtreiyeci the 
Mediten-nimaTi lands in nj-cognsv^ihle shapes. By 
200 B,C,+ tlie knnwii world hml expinilcd to in^ 
ehule the British Isles, and maps with mide 
parallel-s and nmri<iiaiLS hail I seen pruilnted. For 
example, EratnslhcTies" map of tlw* svorld liatl a 
inltkiie paralVel w-liich passed thriTiigh the Strait 
of Cihraitar, six other paraltels, imit seven mert- 


dinns, though the -'^i^adng of thi^sc lines Ls rmt likE 
that nil any map nf toilay. 

The fleeiniibig of A topping ktj \fo€hni Aietii- 
L\d.% It remaitied for Ckindhis Ptolemy, a inalhe- 
matiebn, astronitTni f, and geographer who lived 
atid wTirked at .Alexiniilria abnnl the iinddle of 
the scL-ntid century^ Lifter Chrisl, tn tlevist‘ u scion- 
iific svstem of parallels insd iiHTidians. Though 
based mi liisnilicfent and iiuicciimte data, it is 
true, his use nf these lines was fnmlaitientally 
that of the present, fk. for the first time, listed 
the tt^rms “kitittide" and ‘"Imigitude” in as^ocia- 
lion with his greatly Improved method of map 
projection. 11 is work, neglected by the Bomaiis, 
whose maps were iHit Kiwd on scicntilic prfKc- 
diiri:% Ijetame one nf the foimdalintis of geugrailhy 
dLirifig the Mitlieval period, its Enfinctiee per- 
51 sling until the ilt>sc of the •dsttvnlli cenliir)% 
Ptokmy^s W'ork becxmie known in western Enro|X‘ 
after its traEislatioi^ into Latin in 141l^ A.D, It 
w'os firsi piihlished in 1475 A.D. In ail, scvtii 
editions were issued, ample eddence of Hie 
estt^em in which it was held at lhal time. The 
earliest prinlcii geugrbipliies of tfie fifteenth fen- 
Eury wx'fe not only palUnmed after the system of 
Ptolemy hut they w^ere as well in coiisiElrrablc 
p:irt only traTiskiEiuiis tmd arnplificatinm of his 
work. I'bcy were e%^en kii'i>wn as "Ptolennes." 

Errors in the Earkj .4 hnidaiuental difB^ 

cully with all the early maps of the i.V[irtd w'as 
that they were based on insnffU^etil and inac¬ 
curate dnlm Melhiids imd instniTnenls for the 
precise deteniiination of pisition, that is, 1 alii ink 
and longtiiidc, ate t^sciiiia! for accurate map¬ 
ping and these w^cte imt availabk'. Cnnk instm- 
ijlcnts fiiT securing Lititiide wen? in use as early 
as the tinn.- of Eratosthenes, I nit acciir4i|e meas- 
iirenients wm* not made until f52B .4,D. Accu¬ 
rate delLTiDjnaikin of longitiide fs even more 
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fr^i^hi'S^fkrk i.v 
^urvijitiirc 


nf tU ,1., C.H,,;r4pl.i..i JourruiJ. JHifi, L.nJ.^.r ^ 


flfcffictill. ^yof until JT-*V> A.O., wHh in vPTitiii^r 
n( ihu clnTjnt^mitk% Avas it lo ascL^rlain 

longilntle^ salisfac'torily and precifi<‘h% ThiK, 
cltirin^ the ptriacl lifriin jibnut 25() A.D. thrnii^Ki 
tl»e NitMilieval pt^rirMl, maps wtrne nL-L^^sssirih- in- 
csact. Snmr, like? tliie earlk-sE nnes kiMiwn, werr 
diat^Litiu fiitliPT ttiAH maps, iiml |ijcEiirc-:Sc]f living 
tTfahircs, lK»lb hind and sen anjrnab, iipp^ared 


thrm. Fnr hundreds nf ycatri it wiis necc^wy 
to k-ii%ie Ihf! iTilt-jriojrsi nf coniinents siirb as Almvi 
and .Asia bhiiit nr fitl thi-rn with imii^insiry rivirs 
^i^nd T^Klay* l>y c^Milrasl, (hum urt? fv'iv psirls 
nf vMiirtd nf which this is inin, urid such arcus 
siirhik t'lintiinialiy iia cMcTit 

XUfif of }h dirt at Period. The mtips nf the 
ML^iicv 4 l pcriiid were ul twxs cla_sscs; tin church 
























































HERODOTUS 450 EC, 

Fit;. -ItH. Tlii‘ i\'i trill mt^irclinjl liV Hi'nidiitiis. < Alter Tltliei; Atbi?!. > 
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ERATOSTHENES 240 B.C 

Fie- 40 , 1 . Tltr world aminlitis! to Kriitiistlirnw, {AIIit niolclnton niid Ifowiiflli.l 
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melts jiikd tin: s;iilrjrs\ or "ptirtijliintJ miips," Tlie 
\M*^t Vi ere cOiist-lLike cb^rts. dutiikg rrcjiki aL>QLit 
A.I?h :iiid in pikrt l>ofore tliure 

was knowledge of the coimpiiss lu Euroiie. By 
1500 A.D,, (huse lutter miips hud uttuiiied a ci^n- 
siderabte degree of nccTiraoy iiLsof^it as cixi-it 
liikus Wore ajjiceniexl. L^itcr^ bv extension of the 
mapped area inland, they wore expundei! into 
^eorld nuips, nurint^ this period, ho’kvev'or^ maps 
^rere uiisdentifiet tisccpl for the pMjfioUiiio charts, 
and evi'ii these were tnireliable away from the 
uehial coast for no attempt was nrjide to ernploy 
latitude and longitude to plot the exaet Icjcation 
of placT^s. 

By 1500 A,D., many tolerably accurate maps 
of iTeall areas had been produceth hnt it was rmt 
iLutil 1017 that thy tinKlem methods of surv ey 
had been perfected which made aeciirate maps 
ol larger areas possibUtn By thy seventeenth ai^d 
eiglitei^iilh cexitoriesv maps based on such sur¬ 
veys were in exlstciK c for ma.'it of western Europe, 


ily Delisle had produced a eajlo|^phie 

nLfcsterj>seee fur this period in his map ul thy 
wiirlii anch somewhat later, lyAoVillc hiiallv 
elimtiiuk'd the fantastic rivers and tmaginur^' 
lakes from his map of thy world, leaving thy 
iotyriur of Africa blank. This marked tlie fin id 
disiip[>carance of the Ptolemaic iiiflnenc'e+ 
Di'-i^ehpmvfit of Mapping in the Fwr Emi and 
the World. Nfapping developed inde¬ 

pendently in tlie Far Eu^t at least as early a.s the 
third ct'ntiiiy B.C., hnt unknown to the Western 
World iiiktil hnndrcrls of years later, and with na 
cfft'ct even liken, except as a%^a liable data enabled 
mmpilatlan of aliases such us that of the Chinese 
Envpjn.^ by the Jesuits. Even the rise of nMoslem 
cohure iK'tvtxvn 700-1400 A-D+, though marked 
by the production of gaiettecTs:, aocounls of 
travels, and sjjyculation coliceming the function 
of cxksiroiimeikt hi liuman aiffuirs, had little or 
no effect on V^'estern mapping practice, for 
graphic represyutatians of the earth's surface by 



Fin. 4 QB. 
er distance 


n TP ^ ^ ^ J pmfrelian. Utiludy. 

t I i r +1 t " "m ? Is slimvti m deertTi at the rfgiit and !■ ft? ihe 1 HOdeaieo lojiEitLidi- 

n r['t.hiT'” '^i" '' *. '''* "r ""‘TlMttui.i of tin,, m^p. It .Vilt be n..k3 a.oaEt. 

‘W priiicIpM! nkYidum. or iFii- unc with of 

I ^nuEf. the lLT.r«cl„^. Fortut.^k. hU. p«,tial>lv the C^,U^ l.iuhJi, V^hcrcM tL cnc to 
... 'SH'fiiiliin (if Crwenwidi. (Ika, Clmp. XLIIl') 


















-lOS. Steri'UlOT cliurt nf Ltii: world, )3fi0 
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THE WORLD c leOO 


Flc. 409, TllP viijrSel m nlKiut 1S?()0 A.D.. clrjuii dh a Mcn^at-.r jtft.jWUdii, Kv thli dnlp, ihr mil* 

iShrt f.f the eotilinttili wi'ra jKtrliayt'd with tiniad^irahtL- attunicy. and lliv nrinifual tnm'diiiii uM^d u'4u il.ut 
of ^ 



m \r^ d^knl. bL.1 with publidn-^l niil,« b-iW nn ihcM.- U.: wliit l. la.t l! 

<». I’ununuouj siirveys have b«>t, niadc; w.d very maiii^-d ar uninapiKd at pmw.il. 
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F\in. -in. TIiDi ni4ip shrfti'N tliff liiEid urt-a for whai^h sheets of Lilemuttoinil Mapaf tliv Worlds drawD 
on H iiKKljElc'd vuUlil projVtUi^ii^ ^.n.- u^ LLiInhli'. 


the \Lo!ik-n-is were crude? and limited in nuTiilier. 
Tints tlu.^ L-fleets of furto^iiphk ili-veluptneiUs m 
both tlie J'^'ar l^ast :iEid die Moslem world on 
pre-set] t-clay in upping have IkHm of slight if any 
intp>rtain:t'i Since ilie siKteenth ceiitiirj^ indwid^ 
Oriel tLil mLipping hiis Isvvxx domiimtc-d by Own- 
denial iniliinnw?. 

Moikni Miippingamt Mrnicm Since the 

nntlLlle oF ttn; nifteteeiith ccntnryv Germany Iia.s 
l>tnn the mafnr wader tiF KirtograpEiic work; 
during llit eiglilL-etsdi cei]tinw% it was Frimec^ 
still eiirlierp it was tlu'^ NelliL-rLinds. Tntlny wo 
liiive iLtrge-seaitu detidled wap^i lor a largo frue- 
linn nf the eardts surface. Such maps ore aviiil- 
ahle lur CkTriiiiiy, Fraiice^ the British Js!c5, and 
otht^r cnniitries of westom Eurcip?. TluyLiB.h less 
progress has lw,\?n inLctli- in miip]>iTig Aaia, tlu^rc 
are e-'ioelteiit maps available (nr IhsiK Jiipaii and 
liicTia. Of I he nlher oniitiiFeiit^, |>nrirMji!t are w ell 
mapped; ol other parts> g':><sd maps are Uckitig^ 
hot this ctefieieiicy is Indng renredied rapitlly, 
Kiir nnr i?^vil wnintrv^, delEiiled nttips^ prepared by 
the UiiitetS States Cetitngicwl Saney. are iw 


a^iiilable for n1?Oiit 50 per cent of the total aren^ 
w itJi many new sheets beiing issued each year, so 
timt in die not distant future we shall have 
siiiuhur large-scale tnaps for tho hahuice of Sho 
United Statt*Si 

The internaiiomd Map af fJie WorM, A project* 
under w'av and partly w>mpletcth is the Inlcr- 
natinnd Map of the World," on a uniform scak 
of 1: PCMUktKJO, This uorlil map will wusisi of 
nppro.\iiiuitely 1500 sheets^ excluding the oceans. 
Uf thcs 4 % alksiit pt?r cciit have been published. 
Sliet^ts aieiuHV sivaiLible for Latin Atiierica; roust 
of £iiiU[X.% Africa, and soiitlierii Asia; and p.irts 
of Nortli Anierica* Austnrlia, and e:LsCeni Asia, 
^\liLii all are published, we shall \mvi% for the 
first lime in histor>% a map of the wnrid un a ueii- 
fnim imd large scale. Sine's this map is compiled 
ircjin existing maps, however^ different sheets 
must vLiry considerably in ndmbilily^ and reli- 
ability snmetimrsi varies as well widiin tlire area 
co^ ert^d liy a single sheet. Despite thi.^ limitation^ 
the sheel.s of the Inlemaliotial Mitp of the ^V^lrld 
r€‘presind a niafor Citrtographic ci^ntribution- 


QUESTIONS AND EXERCISES 

]. \\1sat ffl the Dppmxifnate date of ihe first map 2. What Is our basi* fior brlief llxiit prim Etivc popu* 
fhF wIiilIi we tune ally mHird? tu what reyptvU l^itfutlS of the disl4iUt past ofEen made mid uv?d 

i:l 4 Ms it dilltT fnnH nh\[w ef the ptt-ittil dite? im^ps? 

































































APPENDIX 


gss 

8^ Kuport tui tlie L'Xplunitiutut cf Hois ujjd 

Film' und tho^ of CkipLiin Oniik in. tbc 
At wlul wort* n^iide imd wtiiit inei*5 

wrre 

dr In wlnil ri^j>t<.'t& d[d thr pjiallrU a.nd inorldisin^ 
i>f Erkkt[>?itl Lol^L'Si'' niLLp of tin* wotIiI ilifFnr frnin 
thfirse Ilf huips oJ the pmsient d4iv? 

S. By w liat name were early geikgraphies kmiwn? 
Wiiy wus this an appn;ipri£ilr luntie at tliat time? 

e. Ill view of thi* dinienMoiiii of die iiihaliLled 
world siJ kin^VTi Do PEoleniy^ why was it higical 
to meiimTe longitude ot lengds in an east-wi*st 
dlri^'tiim and liilitiido otr wldtli Ln a noiih^nth 
dhet-tifMT.? 

Why were I he early rnapii nf the Western s^\irld 
so iDflVTiiratc? Is n elunrinmeit^? How 

would It be ysefiil la tktemiining longElndf^ 


S, How do ""ptirtnbno charts" tir maps differ from 
most Tiiaps UK w“e know tlicui today? 

ff, Ahoot what lime did iiuppin^ dcs'elop in the 
Far Fast? \^'lijit was tlie otfi'ot of Far Ha-stnw 
and Mash-ni eartugraphy oli mapping Jo the 
world? 

10. ^^'hk■ll of the eoriilinents arc nuippirl most ade¬ 
quately? Why? 

1 L What fraelftm nf the state in wdileli yon live h:is 
luic'fL map^icd adt^nately wElli good Ifipograpliic 

mkL|isP 

12. Ai^'liat IS ihe IiiEematinnal Map of Elie WWId? 
On w hsil fieale is ii drawn? Wluit turc die ad- 
vanlages of having such a map? Ftjf what parts 
of die svyftd arc du'wls flvjiitahle? Arc all sliectS 
c-qitully leliaLle? Ml?y? Are single sliects ccpially 
rehnble lu all pertains? Why? 
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map$ from die Hflh eetklmy' B.Cr to the middle of 
th^ eiglilt-nidi teuEuty A.D, Tliey wrve to sup* 
pleuient the destriptiouj in odier refereticesL 
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All chapEets axe woLl illusLratetl 


Chapter Farty-Tuo 
MAP PROJECTION 


Maps and Frojection. Tlic oikly true 

rcpriNtcnitittkin of citln'r tbt entire dr iuiy con- 
anderiiMe porlioti ol the eiirlh's siirftice is oti a 
gin^Ks; fliily for small are;i!> h it posinhlc! tci i^iakc 
BLitisfactorily act ufate represent ulton^ or on 

a pbric* Thk Ls beciuisso only for aiich smui] stream 
IS the departure of n pliiiiie ftraii the curved 
surfuce of the spheroidal earth so slight as to l>e 
Eegligible. Nev'ertiurless, maps rather diiin glnlMis 
aro ttiuunotily used beKUiSc of their greater 
practicability and coiiveniruce. 

In all, there are four elentcuts cammonly 
shown as accurately as possible on maps, Tlu'se 
are: (1) area, (2) direeticm, (3) distance, and 
(4) shape. In addition, maps arc sotnetime.s 
made to show tlie shiirtejrt routes of travel, that 
is, SO that straight lines ci^iiiiecting punts on such 
maps represent these routes. 

To show aresi accuratebv each s^pj&re inch of 
surface on the map must reprcsimt the same nnul- 
iK?r of ^itpuitu miles as every otfier srpiarn inch of 
Surface on the same mup^ To show direetiOTi 
luetorily, any straight line on the niap^ and all 
lines parallel to it, mnst be of {xaiskuit oanpass 
directioiu To show distarKc^s to advantage, a 
straiglit line conneetCug two points nn tfic map 
must be ifw line which can lie measured In secure 
ihe number of miles lieiwetni them. To show 
shapes correctly^ the propirlirms of the mtiuir 
geographical features i>f both land masses aud 
bodies of water nnist lie prescrverl. A map with 
this qiiahly h said to fa* ^ctinfiTniia!,"* 

Since all maps are t'Oinpromlses, it is irnpisslble 
(o slaiw all of these elements on a single nutp. 
By devising a pnsper sy,‘itein of parallels and 
rnerjdianFZ. however, it is pussllih* to shi'vw one 
the fo\ir eIFectis-eU' anil some uf flic others 
with relatively slight iind unobjectionable error 
or^ if preferable^ to show all ueicenrately, !uit 


most vn'lh such small error that the map can he 
used for tuany purposes, 

Troi;i the furegoing consideration, it is ap- 
l^iirrul that different kinds of maps can lie made 
for the s;\me area, each valiialile for sisecific use5 
nidyi Therefore it is jiupttrtaiit tlrat students 
uf geograpliyT 'Aho make use of tiiaps, become 
familiar with the liEnitatlcitis iuid uses of tlic more 
impurtjLnt types. 

Piirallcls and meridians Can lit? d^a^^Tl on a 
glolK' in their proper rclatioiiship, but diU is 
impossible oti si flat surfacci, ThtTc arCi. houv'everp 
some curved surfaces approJiimating that of a 
glolM?, such as 11 lose uf cones and cyliiKlcrs, 
which can be spread out without stretching or 
tearing. Tliese arc called \lcvt Inpahlc" surfaces 
by c^nitr;Lst with the surface* of a glolKr. wliich 
caiiiiLit lie ffatU'tic^d wnthont dislorlion or separa¬ 
tion, By iLse of such dcvelopuhle ss^rfaecs, lines 
of sight froin the center uf tlic glolie^ or from 
some Either selccletl poiuL may lie prujectcil to 
the surface uf either a Lmgciit nr secant amv nr 
cvlinder which, whru ctit aud inimlh'd so I hat 
it is Eat, will hav^* a isiL^sh of parallels anil uw-rid' 
ijins on which the ouiliiies of tlie land masses :ind 
IkkIics uf w*ater may Ih‘ plultcd. 

Since a frann^w'urk of pariillcls and iriLTidi;ms 
might U- obLtincd by (hfs pwJCL^dure, usiiig either 
a. plane ur a dcvclupablc surface, it is called a 
"projccHonJ’ In pmclice, however^ few' if any 
projectiEauj sire matlc in this manner, hut by com- 
pntsitiou, many In-ing sei modified I kit their rela* 
tiifiLship lu any cbv'clnpihle surfsice. even if 
prcstuil, is difhcnlt to detect, liresjicctive uf 
derivsitioii, Iniwever, a ma|i prnjL'Clion Is any sys¬ 
tematic Ur nr^lerly grid or patiem uf parallels and 
meridians on whix’h the earEh's surhic^i' may In? 
skiw-tn either in part or hi its t-iUifi'ty* 11 h- up- 
peanuice of tlie in up Euid its utiliEy will lie deler- 
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mint'd by this grid, fur tb«re are a large nnraluT of 
pn^jectiocui. miiny of liiniUMj value cuid not Iti 
cuEnrthEti] use, 

Tlioiigh tiKjre h no possihle nf 

projVctJOiTs into wntiully exclusivi; gmnps, four 
general t\'|>es are recognizable: 

1, Equal area projections, usefiil for plotisiig 
distrilrtjJion, 

2, Co[i formal projectloii:^. In which ihe sha[H^s 
of sinull stress are prc'ficiT'cd on the map. 

3 , .'Vziiniitluil projections, in which the azimuth 
or clin.^hon of every puiiit on the map, as seen 
hum some ceniral pi>Lnt, is the same as the ear- 
res|M>ndirig azimuth or directfoii w'oiikl \m on 
the earth, Tliis wonld |)e a very \71l11ahle fealurti 
if it eotileJ lie true for a!l, as well ;is fur the 
central point on tlie rmip. hut since this is iin- 


p4issibUv the iiziniiitlial feature fs gcnerEilly iiid- 
dentah except on maps tlesigncd for special 
purprwes. 

4, Perspei:;ti%'e or gmitivelrk- projections, in 
wliich the mesh h nr can he fierived by dirs'ct 
projection^ ihrtnigh lines of sight from some given 
pE>int. to siLrf:iEX« on which the map is In lje 
druwHi, Tins may be eitlier a phiiie or a develop¬ 
able stirfncCH 

h\ the description and disctissioii w hich fnlltwv, 
grouping of the individiiLEl projectfEjns is deter¬ 
mined by the ty|>c of area for which each h used 
rather ihan by the class into which it falls. This 
hi largely a.s a maUcrof ctinvcniencc Uk Stuflcnts, 
but in part as w'cll l^ecause some of the projec¬ 
tions may be cLAssified under more than one 
heading. 



Ftfu 412, Cylindrical equal-afcEi prnjet-rie^n and its cunslrmtion. 



Fir. m Gall’s sierL-t-graplTit: pmjL-^fnn, .ind lU t'onstnie!imi. 
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Frofecthn. As the imme 
:7ui:y^i.'sts+ xUis projectitni t.'tjrfL-otly huU 

as cjiii In: si^en m Hw iitcofciipuijyiiT;^ dmgriiiiv^ 
I'ig. 412, il is llk^. wi?.c a pLTsp.^tlivc or gcuirit.4ric 
projectian. Meridians ate eipmlly spbutKl on ihe 
prikjivtion, us on llw ecpiular uf tlie glube^ lu 
which \h^ cylinder Ls tuiigriit The tine^'ciLly 
sputvd pmraUek are IficatL'd by profeclion nf lines 
nt sight in the pbhes of the parallels of tlse glolxs 
to the surface of the tungetit cylinder, Tliis 
prodiiLVs a recta ngitlar mesh wsih fp’cat east- 
vvest distort ion in [Mjlnr ureas. \mX with fairly go«>d 
fepres*‘ul:ilion c^f shapois ncrjir the efpuilor, v^here 
the surfaces of the globe und ifie cyli^ider more 
nearly coincide. Becinjse of the |>eenliar shapes 
of the land niussrrs, tliis projection is used but 
little. 

CiilVs St€rL^o^riiptif€ Projecthm. This pcrspi'e- 
dve pnije^ion differs froTU ttio preceding one in 
that die lines of siglit. which delmiiine the IsK’a- 
tion of the parallels, are pnijcetcd frfsm tint end 
id the diameter of the sphere^ as showm in Fig. 
413, to the siirEucc of a cyliuder which cuts tlio 
globe 45 ■ North and Soulh latitttde respectively. 


midway l>clween the erpiator and tlu^ poles. Thlv 
produces some ctmipressioii u± et|uatoriul areas 
blit, to com|K'iiiiite, it TcdiicX's p^klar distortion 
and, near eillicr 45“ North or ^)ulh. tlwi^ error 
IS sliglit, which nuikes it possible to show middle 
latitudes eFectivcly^ For this reusoEu the pniji^ 
tion is ratlvcr widely used by KuropeaiLS. 

Mercitlors Pwjcction.ThEi Mercator projectiou^ 
devised in JoOidi, is the most important of the 
cylindric-ai projections. Iri it, the cylindcTp on the 
Msrfnt'e of winch the map is drnwTi, is ctmecived 
to he tangent nt the ccpaUiiT, There fore the merid- 
iafiSp which ate aU vertical lines, arc spaced 
ecpinllvK with spacing title to scale at the eipiatof^ 
Spacing of llic piirallels is Variable, lieiiig su 
adjiu^teil tliLit, for small ureas, the rclatinn Ik.- 
tween east-west and iiorlh-scuith dlstauces k the 
sjiinc as on the glolk?, tluis producing cfiTihiniiah 
ity in limittal ;ifeas. Tins s|>uciiig of llse parallels 
cannot be obtained ! jy ctuLstrucUoii but is secured 
In' ciKiipotutioii. Since the pitrant-l of 60 ‘ is imly 
oiu-halF the length of the cipiutor on the glulKp^ 
but of equal length On the projectioiu this pR'Sere 
VLition of relalionsliips In'tween casl-w^C5± and 



Flo. 414. Mm^jtnr^s proje^’tiem. 
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north-ifiuth distances produces a fmiTfald exug- 
gLTLitiim of iiTc.i iit 60 of latititclc; ul &r of 
blitudc, it thirl)-sLufold: suhI, liiE still I light r 
latitudes, e\en greater. Since tlie ^jettes i^viuiid lie 
represented hy •striuglit £it iiiRnit)'^ i\m niup 
scldoin extends lkiyaii<i HO ol Ltitudp and, even 
with such a ]imitation. South America, uhieh is 
actually eight Utups the size of Crccnland, ap- 
pe: ITS to Iw smaller on the map. 

This is the only proiection which show-s all 
compass directions hy stmiglit lines. Therelure 
it is used for mariners charts and fn mapping 
hy the United States Caxist and Cc'CHletie Siirvev* 
SVhen used hy niiLrincrs, the greal-circle route, 
which is generally oue of continuously changing 
caimpass direction, is plotted as n series of short* 
iitDnght lines td constant eniupass direction or 
"li^Hironus'' and, in sjiilhig, dmipitis ilircction is 
followed along each of these short patlrs. Ordin¬ 
ary mjip scales cannut Ijc used on the .\tcrciitor 
projectioti. Tliercfore luiutieaf charts have ua 
such scales, but degrees of latitude and lougilndc 
arc shown, hieh pLTD:tiEs approx iiOLitc .■uxillng of 
dixtaiK'c, since 1 minute of latitude ei|iials 1 nau¬ 
tical Jiiilcj tlu> determined vtihic of wdiieii Viiries 
slightly from country to country, (See Cliap. 
XLflh) 

Most CiJiniTiercial maps of tlie wurld are drawn 
on this projcelion, hut tlifiugh they present the 
entire surfaco of the earth witfwnit sulMlivisinn, 


as well a,s (x rmit re[5etiiir]n of parts In cast and 
wesE extension of (he mesh, tlieir general use is 
nntortimate. IMs is because they tend (o create 
cir^iheoiis iinprc?fsu>Eqs as to the coni|mrative areal 
extent of land masses .iiid ficeans and hence sire 
linsuitabb for showing distribiitioii, (of which 
use tlvey are [rei|Ljently employed. When used 
fur its proptT purpose, however, the Mercator h 
ouc of the niDhjit valujihle of the projectfous. 

IfomiJo^rapitic Ffofvciion. Tfiis projection, 
sonictinies fctKuvn as the "Molhveidc" and the 
’'Bahinctsetjuiil-art^a projectiou,'' wsis devwd hy 
Karl Mullvveitle in 1S05, It b u.sed extensively in 
Enrijpc for world inaps fcjr, ff that conUucnl is 
given it C'Cntral locatjou on the inesh of parallels 
and meridiLins, thy other land masses are dis^ 
trihuted clFcclively. Rtjcause of distortion of 
|K-rip|;iTal areas, it is not so mipular in the United 
States, 

III this projcclH3n+ the et|itator, di\ided true to 
£Cale* is twice thy length of the ccntrLiI ttieridian* 
which is a straight Uiie. All oilier meridians, 
except those of yo degrct'S On either Side of the 
prindpid inetidian, which together form a circle: 
and thy iKaindirig mcrittiaus, w'hjch describe an 
ellipEse, arc elliptical arcs^ c-i|ually spaced oloiig 
the slniight, hfjri/ontal paralleLs, "Faralfels arc so 
spaced Elmt ihc I nil Ix'twcim any two represents 
dll area comparahle lo tlie correspcinding sircir Oil 
llu! globe, Jience area is showTi carrcctly. Scale 



FlU. 4 S ,5, MI ilTw eidy S hi^n M ^ltlynipijf□ prujLt lrJi.iTi. 





































Fjc. 416. AitlujfTs pToji-ttiiwiH 

■.■i tnie Only on iHe cjcjiiiilot, lw.‘ing eSiiggtMaitt'fl 
alE>ng the cilk r parallds and s<>fiieuh;il rwlueed 
aJoiig the central meildLin in In^h latitudes. 
W'ithin the limitiiliutis ns stu^tecL this is a rsutheT 
satisfactory piojection fnr m.ippLng the entire 
Mirfaee of the earth or even tite iK-misi^htTes. 

AiOwirs Fro/i’dion. This is siniil-LT to iho Moll- 
wetde equal-lirett projeetion in that tlio major axis 
of the iHiundiTig ellipse is twice the length of the 
minor axis, llie principal meridisin. However, the 
ciirvaiure o£ llie parallels reduces both i^olar and 


murgiital distortion In the o.ist and west. Its eqnah 
arsM churaeteristic makes it vahiahle fur mappiikg 
distribution, more thsm pffsetdug the 
tages resnlting from the fact that it is iml coo- 
fonnal and that shapes are dislurted. 

inlcrntjfhrd Uomolwiinc Frfi/ertifJrt. Tins pr(> 
Jii^ctJoik is a c«>inbEniUinsi of the hoinnh^gnj-phic 
jiml siinusiidal: simisoitbl Wivveeo 40' Norlb 
imd South: hnnmhigraphEcio the hight^r biiindes, 
It mav lie inSemipted in cither the oocaiis cf the 
Lind II losses, ih pcndiriit on which of the it is 



Ftc- 417. Gewdi^ 4 ioEeiTMpUd Ikamolosine projection. 
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autarctjca 




NORTH POLAR AZIMUTHAL 
EQUIDISTANT PROJECTION 


ANTARCTICA 


Fic. 4IS, iSuFlIi VoUtl £k/.iri]Lktl 4 jil priijL^'tinri. 


ilL-siriilik- hi csintiiiiiilv. This ihttT- 

rnplion miikos il jiui.vibTM hi ^ive imcIi cxintliipiiE 
ft iTiLikiiit-rLdtLkii, ElLii?i i.k0£krdiii^ fhv lk[.-!Sl it 

is possibk- EiJ !i€-i’urTc wit It ihv two projk^xtioiis 
\vliic:li Me t'tkEnbiikCfi. Dt-iivfti asi It is frnm t^vo 
ripiiil-yrKi projcL-ttfWis. it shows iin-u ourrvttlv 
and likiovxso shart^s iti the advftTila^Oii ol thp 
hnnVonlid [Kiralli hof thL> ptkTiTnt prcjjoeiNsn^j. ft k 
Tint, slriclly spfftkmg, a ni^w prop^etinn. luit nitlv 
LI rpamingt^ms^nf t%%^o which have liot?ii [n nso 
fetr fnnre Ihfto ft cenhiry. llfiwcvcr, it sonrs n 
ix.wfnl jjiifpise and is VL-ry ftfirnj tnr showing 


clistriliiition, llkooixh (ho dwt^antlnoitv of i\it- map 

iTiterkrcs w ith iisir ttij cvrlaln 

Effiiiihiitifii Erulertkm. On I his pn^ 
Itt'Eioik, straight ]mvs ratliating ffum I he Ct'nler 

«l tXmiip ri prt.M'Mt jircut t in U>s. uim! clist.nicvs 
it hints "ln'w sia> true* tn stak-. Il is, Juntivir. iin- 
ptssiljJe to miistnut n 

tNstiinPfs cvirrrctly iKviiiist' of tlic irutvll.ilik- riis- 
torlhin on ii]| flnt injips, Inri tlips ]>rn)\‘Ctio[i 
pt'TTiiit.s of ilistnnrvs oirrut'tly fniin 

imt. piini, lilt: (vnli-r of ifi,- ,niip. SuH, u ]s 
iisi-liil fit ncrouiintits. sfNmolflftj'. and for 
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CONST RUCTlOM 
or pssjictiOK 


north polar 

GNOMONSC PROJECTION 


Fit:. l UL Smlh I’oliU gniitinnsnic 


oiljiT pnqio^t^s. It ^u\^vx^ frrKii lli^^ Itntsdk-iip that 
ti iH;ip 15 tilt LL-iitor from 

which it is di siri^d tu simIl- dislatKvi. Thinigh 
ortliitiirily tumlii k^r msurtr litiisled iiicajs it is pnssi- 
hk- to tMiistruft siit-'li a for the fiktire glolw. 
WIli'Ii tills is doikc?^ 1 m' ih areas und shii[Hrs arc 
biully di5t[>rtcth JW ^1 ^ , 

CrntpiirtiJic or O titrttl Frop^fum. Tlits rcsidts 
from the projecHnii of liiifs in sight ftiMii tin? 
center of the sphere iipiui a haigeiil plaiK*, Iti the 
polur sliovii in Fig. ^ 1^3 the Lninmofi eentor 
ql the cirt-des representing tlie pLuallels is tlie 


Knr[h pole. Hind their i^rpially spafetl radii are 
mtddtniis. Sknde cliange is so rapid that gn^^at 
dish^rtiun is intT™Iin‘L’ti in the msirginal portions 
if die iiiiip is cxlench-d and, oh%'iously. a ti>m- 
p!t fiemLpfiero euiiiinl U- rL-presenle(L In tig. 
A \^}. tile outermost p;irallel is that of 25* North 
iLktitudn. 

'Ihis possesses the advantage that 

a £t^i^^^;ht lil^e connecting any two points on the 
II kip rt pn simls a go al-cirtlu rnnlc, nr the ^ho|^t- 
cst route of travel Iji^twecn thmii. l?w‘d iu enn- 
nei-tinn with liiu Mcrcitor chart, this proji-utiuTi 






























me 


APPENDIX 



Fic:. -120. Onhugriiphic pnFji-cUnii and iLs anistruLtEon* 


has gri%it practical value, for it affords a soiirct; 
froTn which grtml-circlc routes may be ploitecl 
fill the Xfcjfcalur chiirl ns 41 series of i^hfirt lirokcn 
strai|;Iit lines, wliitls viil] fi\ ibe conipnss route. 
Many cKiirts litivc htii'n meuie on the gTinmniiic 
projectitni jai lliat vnrininf freat-drde routes mav 
bo used in part cmly, if iiLterniptioii of one h 
iteccssitatiLMl [^y ob.stacles to niiviiTiitSon. 

Orf/jfj^^fdj/p^io Pmfatiifm. J 14 the grid of the 
vcrtic.il CLiso of this proje^rtion, tiu- parallels are 
hori/ouEal lines; the mendhins^ esetpl for tlic 
straight CTO 1 nil and the hrmrsding meridi.iriii, 
wliEt h together form n dreh-. are arr^s of ellipses, 
ft is obtained hy projiaiion on a perpciitlictilar 
plajic. \i-ith tl\e eye at an infinite clistaiieo, as 
sliniMi in Fig, 420. In this particular case, the 
miip extends from pede to pole, though the 
ohhipic eases, veil}, a dillen titpitti rn nF [iamlkli: 
ami meritItaiiSi are met wEtli tnnrc enromonly. 
{See Fig. 248 iiiul the cod papers in your tc^l!) 
Th-cauiie of the hnprevsiou of S]>heridly it ci'anveys* 
various cases nf this pndeetinn are tis4.d fre- 
qui nl!y, thougli ihe map produced Ls ne ither 
crpiul-area nuf csmfonnal, Snpne of tlie reeeht 


use nf this projection has liccn peculiarly iinfor- 
tianutc U cinisc it has Ixexi so misleadhi^ 

Otlicr projections used for mapping the hcmi- 
^p}le^cs, which likewise trealc the impression of 
sphericity^ are the globulur and the slereogniphic* 
In the biter, lines of sight arc profccUrd brum the 
end of the diiafiicter ol the splx^re opposite the 
plane of the grid; in the former, from Sf>mc dis- 
Ix-yotid the ei;d of the dLirncter. Both of 
ihi^ prnjectionsi have mcilies wfih curved par.ih 
Ids and nmeridians, 

Uimbfii Ei{m}^rca Azimulhal PwjecHon. 
Thiiii^l) this pnijcctinn. designed \iy J. IT. Liin- 
I't-rt in I 7 T 2 , dues nnt properly lieloiig in the 
lierspectlvc class, it can be cnnstnietcd gniphi- 
eally as sb.»fvn ii, Ffg. 409, .^vb,,^ ij^ 
tlie eeitter. in ivlikh c:<.-ie the radii of tlic circles 
which n prt jjcnt the- paralli ls ure the chnrd dis- 
Untvs from the pnrulleh tfi tliu pile, Meridicm.s 
;ife drjiwn as cc|ually spaced mdintiiig straight 
lines. This makes a goiKl prnfectiaii fw poLir 
areas; the ctjiiaturiut case is ulteii usetl fur tlw 
hemisphea's; ihe obli[|iic for the cuntinents. 
Thfingh the.iie last two an: more ddficiiii to eon- 
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FK:- 42 L Slnui&Sdnl pTojectlon Ulld ili L^iiisbuL-tlt/n. 


stnidl tluin tbc polar C4W, prviiared tables wliich 
Hre availiihte redu« this bamlk-ap considerably, 
Betaust! of the sniall-scalc error, this Is a valuable 
proiL-ctipru 

Sfnu#oj6/af Pro/rotiVirt, Tins projecllon was em¬ 
ployed iis early as 1606 it> the Mercator ntLises, 
but witliout a name* Lalef, it named the 
‘’Sanson-Flamsteed" projeclinti, U is also sitinc- 
tiines called the "sintisoidal pn-jectioir," l»e«iuse 
the meridians are sine curves. Tliis is a very n^f^ 
proji^'titui for milppmi; piirliaiKuU' 

Afriui S^iutb AmLricQ. find by interruption of 
the uceaiis it may be cxli'iidcd to map the enliie 
siirfuMi of Ihc cMth. This, in fact, is one of tlvc 
two projections used in tlic Intemipterl homolo- 
sine projection desnfibetl earlier. It is valnalilc 
IjccauSC it shtnvs aieu correctly; distauees are 
wrrcct on all parallels tmd the mid-meridian; 
and shapes of tlie l.mnl masses are tjfmd. U addU 


tinn, it itnilifS studies of cOmpiU-Hlivc latitude 
simple, for the parallels arc horizontal hires. 
Therefore k makes an csccllent base for mapping 
popubtion densities, natural resources, and Othw 
facts, even lor the entire world* Many such 
world m.ips are scattered through youf tesL 

Canic Frt)jei;ltons. In these, the tiiap is drawn 
on a sector of a circle, a portion of tlw imroUed 
siLTface of fl cone* The magnitude of the angle at 
the center of the sector mil vary with tlie loiigi- 
hidiiad estent of llie area mapiscd ami other con¬ 
ditions imposed by the pTojection. 

Stinpfe Conic Pwft;ctioti on a Tattf^ent Cone. 
In the simple conic projection, the gritl is plult^ 
on tlie siiTfiice of a tangent cone as show-n in 
Fig. 42^1. P.rnillc!s are concentric circles aiul the 
tneridians are crjiiuliy spaced straight lines. Bi- 
cause such a mclhfKl of construction would pnv 
ducc uneven Spacing of the parallels, a eoireetion 
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Pic. a o/icn^llhj 


jmiiir jwitj Ifi,n m,,) j[.i I^,nhtnii.-I 


IJS lippik-ij nil tlwii I hey are si’tiiijcd c-v^iily iit (Ik'jt 
I nie sJiitjmces, Tlwwltirc. in jiriicliw, the fie- 
nu'iits of thi<t priiii.i4i(«i sire e.vpnrssi d mutfie- 
nutlic-ally rather ||i;m (k-rivec! by coiiNtnietiiii]. 

Ctmit ProfLCthm tm a Sccetut Cimt'. By useUf 
(it'O skiudfifci p;iral|(*Js mid a SL-emit MJiie, ji fs 
possible to predure either a craifnririal mnic 
prrtjet’lion cf one uhirli skuws cintw.'-llv'^ 

Whith tyue oi ihc hva i^i prekr^ihU' for u 
usiL' rltp.-ticU on wl>t«rhcr etTiifrimiLfcliiiv or trcjiiiil 
liivni h- the itiore jinpcirEHiit propi-rlv, ht rlie past* 
i\ prnkiblf that the latter was ™35kli.'Ted mt^re 
desirable for mrjst uses, I nit of bto, etanfnrtiud 


tunic pmjeelions ti.ivB eiifoyriT a cnnsklernhle 
dngriT nf pnimlnritv and have (nen widely used 
ly tlie Amiv and air navi^Uion. TIm-v are like- 

^^^se nv-d hy the l iii.rd States Wk-atber Ruixuti. 
(Slu; l lg. 

ro/i,r««fc Prn,VeiM.i. '11,e basic idea of ik' 
jmlyciinit pra|4^lin„ i* upping „£ narrxnv 

i-ust^west k bi of the area in k sfiotvi, o„ scries 
nf eoriKf. each tang™, aha.g a p,,r,iIU ! m [l« 
middle tit the nurtmv nnrtb-Hinih k it to be 
fi-Tresented. b, pr^,etie„, hmM.wr, the pfok-ction 
iis iisTfl fs snmeHhiit iTindEiled. 

In this pmfi etion. (he „,eridian is a 




















Fjc- 42^3. CcniJc prfi|ecl inn sindl its mTLStriiE^lian on 'A tftugtiiLl at 40* Knrtli Latiliidc, wiEhout corrci> 
tion (or tl»L' sp^LiogoE liie 



Fwi- 4^ t, Allwr'^S ytjiuil-ureji tnl]k‘ ['pF<'s|^H-| Ion, \v\lh two MiinELind puriLlk-U. 

im 







































61(1 


APPENDIX 


strviijUKt line and the p^rLdlels sire arcs of circles 
\i hich life niPl cunt'entric^ lhaiigh the cniters oE 
all he in thL- exteii^ion of the ccritr^il nficrtfliLiii as 
sfiijwti in Fig, 425. .^Unng the central Tin.TidimiH 
dishiTicL-^ arc [3rti|iL>rtiniml Iti the tnie distance^ on 
thccurlli; ihose l.ict\%'een tite nieridiaii^, sill escept 
the center dra^vit tw smiK^Eh ciirvesj are liLc- 
wLsc prop art I'onal to true distiince^^ nn she Ciirth 
nkaig the resp'Ctive parsillelsi of tsmgeiiicy^ Frncn 
Fig. 425 it iicill seen that thi.^ hitriKliices dis- 
tortioTiK except uieiig the principal niertdiaii+ 
Thii.s thc^ I'HplyLfanic projecticiti w ticithiT con- 
Jornial uor efjiial atrosi. Khoiigh near the prJneipal 
nieridiLtn the errnrs Lire very slight^ larthcr rtvi LiVj 
the error l*ea]mes coiisidorable. 

Thnngh not a ])LirticiilLtrly good projection for 
nuippiiig the United States. lK^CiUlse of its wsilih, 
it is iisTici for the- lijpignsphic maps of iho United 
StiLies Geologit'al Sinrey. in spite of the fact 
that Hilly tho.se sheets alorig the central iniTjclisin 
fit accurateEv% It was liheHise used earlier by the 


U tilted States Coast and Geodetic Stirvev and Is, 
even now^ much used by goveniment sigeneies^ 
despite the eun ing meridians and the scale em>r 
of its margins. It is iherefore^ the most eomnion 
projt^-lion empfcoyed in mapping the United 
States, lor most siicfi map^ are based on govenn 
incut publicatioiis, Mndthed, it ts used for the 
1:1 .WMi.tKJO map of the world, for which tLse the 
sniLill-scale error ba saifficicnt advantage to offset 
tile disadvantage that sltcets do not fit one am 
oIImt prfecEly in nil directions. 

The projectinns descrilied 
dn not exhaust tlic list, but they fncliide all tijsed 
Iti the text Jind most of those of impirTtniice and 
In common ti.se. In addition In those for which 
illiisfTJilions are siipplicrl. two fathers miiy be 
meutiDned; the rectanguliLr and the D^uinc, Tlic 
lormer, hslhI ino.ittly fur cities oikI olher small 
arcus. cDELsbEs of a reclLingulur mesh, with iCulcs 
true on the ineriduins and centud porullel only, 
Ttiough neither conformal nor ecjual artin its 



FIC. 425 Pr:lvi^nie pmfccimn frir t!w „„d dE,.gr»n, .,|.„v .W .^rrnp frn™!„ct^ 
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MAV PROJECT I OK 


sifiiplifity of coiiiitnjction wakes it pra,cticii1+ if 
the iirea repreiwrntefl is wl lsK> es^tensiv(?+ Tlie 
Btiiiac prujtfCtion^ turtiPg^ 

rapher of that iiajne wl^fj lived during the 
eighleenlh tx-itliiry, hat a slriiight cirnfral meri- 
clian, -Ct slaiitlard pitrallfl dv^iviKl its iii other oi>tiic 
pTojcotiQEis, mid all other parallels coiiceiiilrie 
tv^th tlic priTidpal one. Meridiatis are curved 


Hues drawn ihrough pnhits wdiich dis^de the 
pLirallds tnaly. If the slaiulird parallel is the 
ciipiator, (his pmiettiDn Ix-eoines ulentieal w.ilh 
the idnosmidiil. The Honne projections whieti 
often used for mapping the ettnlinents, sluju-^ 
[irea enmctly and sluiiies aw-iiralc ly along the 
ceiltml meridiaiT. U is uls-i last d fttf ti 3 jT 4 Pgraphic 
waps in small countries such us the Ketliurlands. 


QUESTIOXS AXD EXERCISES 


1, Why is it impossible tu represent (by eaftliV iuf- 
futv liLeurnn^ly on a plane? Why ure iljit 
rathirr than globes In comnicm use dt^pKe lliis 
fact? 

E. What foar elemfnis is It desirable to show os ne- 
L’liTiilelY as peSHblc ou a map? Whjt is iiie;i,iit hy 
sliowiivg Lixea accurately? Wliat ts nieaiit by (lus 
^italemJnt thal a n^ap is **€t]nlonniil'’? 

3. What is^ nieant by a **projcelSon ? Hcnv^aJC 

projLciifflt^ obtained In praetiee? hat is a dc- 
vdupalilc'* surfjee? W hy arc such surfaces tiMf- 
fill in making maps? t 

4. Inlcs whiLl fmn clatw? may mnps he divided. 
Wlial arc the cbaraeleristieS of Caell ebiSS? 

5. Ninne tlw; cylimlrk-ul pnjjeeliiirui nix'd in tlie 
lext. Wliich one of them shtnivs areii Etirfeetly? 
\Milch one it ralhtif wiiltply u^ed in Europe but 
nut in tlie United State's? Why? 

6. Whieb mu? of the cytindrieLd pro^eliom de- 
jeriluaJ is most widely uted in the United States? 

advantage dm-s it p(is*<^s? W hy is it a 
pKir proletlion to use fi>r slKiwing distribu- 
tEun? 

Tp Whtit are tbe advantages of the Immobigrapliie 
pro]ec1ton? Peiic rilH' the p^Utim oF its piimlleh 
and nwridianS. Why b lids projection uftim uSied 
in Etirop^an maps of tlic world? 

15* ill wliat refpcX'ts dtPt'S (be piitterii of pmullels 
and nireridima oF Alllu^R^ proji'etinn dllliT from 


that of the htunolngraplue projeetiou? \Mrat ad* 
vanljge diNtJs this produce? 

g, ’VVlmt projiJvtimi^ mueli used for wcjrld mapping 
in die United States, Is made by c'mnbiidng 

parts uf two pfojeiHnnS? Wfial irdvantages 
k posseski? Fwtil wdiilt diViadvmilage di^ it 
huff^T? 

10. For w-tiat h dm equidistant prn^ection di^ 
vLned? In it pcissiblc lo cletemiine liie dUliiiu.Tf in 
milt^ ixtweeii any tsvo pt^inis on ifiis map? If 
not* bi-hvettl w-hal pjints? 

11. Fur wliat is the gmimmiie pn^lectinn umhI? E^c- 
plain hnw it is lised by miifJfirrs in e«[uxiliun 
with the MefeatiHT clittri. 

13, Xiitiie Ibiee proift^'lionii wlikb ctmvey the idea 
□f splierieilv* alt uhc^I in niupping the hemi- 
spben^, W Inch one of I he thn-c h hrf the 
maps, the end « in yisur k-xl? 

la, W'bLil prub'ctluii is wimniimly used in mapping 
ptil.ir areas? WlHit iidvimtiigeA Jahs it posst'M for 
siK’h use? 

14. ^v'hal are the advantages of the Saiijam-Flam* 
34^1 d nr the jtEnuM>ltlil prE>Jectinn? For wliat 
linen bi is it genemlly iwed? 

15* For what uses buce conformal conic pojn liLTiu 
enjoyed wmsidcfabln popuhirik' oJ late yeai>? 

le. What prujivtimi is uiosl voiinivUily used fur 
rnappEiig (he Uiuiod Stales? SVhy? WTiV b this 
lint a piirtkiilarly gnXKl projes tinn for aueh xm^f 
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Chapter Fttritj-Three 


THK EARTfl'S DlNJENSrONS 
AND M A T11E \( A T1C A L LDC A T J t)N 


Shiific and Size uf thr Jlw varWi is 

splieroifliil in sh:ipp, /Lttfncit, huJ not iiritwlly, iit 
tlif Iwn poji-s, tbu uppositf i-nck of tlit asLs of 
hilEitioiL 'I'htrt- we iiiw nHinr fRiin 

5|i}i<.’nctly- tiVT fstiinplcj ttip cfptLitor is tmt n 
[H'jfft't t'lrfle, witicli in I rod utvis iniimr {.liiFi'r^ 
enct-j nj ||,(, M,rv;tture of tfn- mi-ndjVms. titdei 
dtiiivri thriPK^h tin* pnls'js, BoCkiiist’ of these ir- 
^^'ifoljirilit^s of the EniillieninticsjJ center of 

the riirili is not Uwdtecl esaclly- In the plune of 
I Ik: tHjiijiinr, | Una, yf the rcgijlur jjiuiiictiic salick. 


tile one wlui h iiiijst nearly represents the earth ii 
iiTi olilttle spfieroid though, mure accuriitely, its 
lofni, cltxregtirding iniiiur surface irregularities 
such as uiuiiiitaiiis ainj valleys, most he tlcseiilwd 
as tliat of 3 geuid, or the spheroidal niatlu-rnLitical 
lurm whiefi must closely coioeidcs with the aetmil 
shape (if the (Kirtti, 

harth ilmxitremvnts. Many measurentents 
have Uwn made from the lime of tSratost!,ertes or 
carliiT down to tljc present to deterniitie the csatt 
(lirnerisiiws of the sjiheroid, for such iiiformatloo 



ANTIPODAL 

AREAS 




AiotrallH k on the ^ i|,p r,r,n,Ti> oilTtW Ihe map sl).™s thqi 

a similar |a»itlon with tcL^retwe |o the and thaf ik 1“" o’ ’f’**'”'"’ "P Afrka (K^-Uirle! 

Vaalpun w>tJi JKffereiice In mitr-jl Asia. ' ’’P"* America hn* an nnljjpodn 
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EARTH MEASUREMENTS AND PLACE LOCATION 


is M Viilup to ustriLnion'ii^rs, lwicI mjiity 

others. At prei^riif, tht*jefore> we knijw tlie size 
of ihe C'Arih to withio vet)' mirrow limits, 
ilclclitloTinl measuryinimt will cootuiue for iiiany 
veais, ln>th for purposes ol :ii^d to 

(letertnioe minor dcpLirturcs from the gcnctLiJ 
shape. &>me oi the estimates of tJie size of the 
earth are bused on nstirmomical fucts; others on 
peotluluni experiments; and ^oti>e on ecirefnl sur¬ 
veys such as aetoal measurement of arcs of 
] 3 arul]els aitd meridians. Erom work dtme ti^ tlie 
past it is now' known tluit the e^;|naLoria] dhirraelcT 
of the earth is ,ip[>rosJmaIely 7^26 iTiiJes and the 
pabir diameter 27 miles less, or abisnt miles. 
More iiecnratdy, according to the ™>piita- 
tions of Hoy ford ^ the eijnatnrial di^itneter is 
7926.flS5 the polar diameter, 7S99.WS; ainrl the 
difference bctwwn themr 26r7(?' jnlh-s, Tlie llit- 
tening at the pnleSp iiulicatctl hy the shorter 
diameter^ is assumed to liave resiiltril frfrrn rtjta- 
tion, particuljirly wIh^ii the earth, in its earlier 
stages of developmentp was more plastic than at 
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prciitiit. Tlmijgli these deteitniued dimeiisions 
may later l)e .suh|eet to some corrL-etinn, it is 
ladiewd lliat the possible error in each is not 
greatp lot the results of sc veral different eompkita- 
tloris made bchveen anil the prejieiit differ 

hut slightly ntOfe than u miJcp arid those made 
rLWJit]y, by less than liall that mneh, 'Hie value 
of a geogniphicrol or nautical mile is based on 
tliese measurctnents which, dtlLfiiig somew liat, 
cati^^s the ^ alue assigned to this unit of measure¬ 
ment to vary' slightly in ddFcA-nt etJunirit^s, Tims 
iiiir nautical loiJe er[Uii3s 6^>Eitt.20 that of 

Great Britain^ the AdsnirnUy inilesr Is fiUSO feet: 
lliat of France and Germany I's alaiut 4 feet 
diortcT^ or 6070 feel. 

Latitude iUid Ltm^ituda. Lititnde^ fn Os orcU- 
itLW meaning signifyitig "widtL" is ineisrsured 
north and south bcCiuiso the world, as kmvw'n and 
iYiap|!K:«d in earlier tiines^ was Itriigcr east and 
^efst than north and south. Laititude Is ihereforo 
niuasurcd from I he eepuLtor along a meridiaiu 
tlie itiiniljer ol degreed, minutoSH and st'Cfnids fo 
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APPENDIX 



Ftc;. ‘12,7. r>lii^iirii In alinw^ \hif vuliir nf a 
clrgrt*!; of livEiriidu is grtukT near I In.- tlun in 
Ull- luii^rr latitudi.'^ H'illi ihn diirirr(''iiPt^ in 
Ix-twoi-ii llio luw mid liigb likijELiilui gtL-nlly vkh^-^ 
gcrjtt-cL 

tliL- ore oF the meridiem butwc^-ii tin- Lt|iiLttijr niid 
a givvii pLtte tuifitig Ils KiU luiJcr, I f I ho t^url li vu'rw 
n pt-rfect sphere^ nit fniincHiLns v^-niilcl Ut; porfticE 
cirtloSp niid l'^360 of ontli, or 1 degrto, would 
have the same Value fn iFiilrir. Ik-fereiJCe to the 
accoiii|wiiyiitg table ot vnltios of tlL-grees of lati- 
lanvi-ver* will j^ljow^ that fti resility tl’ko viliic 
t>f a cleprec nf Intilude is somewhat greater near 
ihc pules than at or iienr the ofiuator, llits in- 
CT<,.-ase in value hk higher latihules resijlts froin 
the favt ihiit 1 '360 of the tiiete of w hkli the 
jwlflT part of the n^eridiaii fs n portinn luis a 
greater value than I '3ffn uf I he STi>iil!er eirele of 
whieh the same nierklian uvanrr I he vjitiktur is a 
part. ThL-s rllffereitoc in thi- sive tsf tin- eircles 
rrMihs from tluJ fact ih.O the enrtlii Es roughly iin 
obUitn sipheroid lit shapt-. i Sm.'o I’ig. 

Lilli gitudi- nr "length*" is fiiL-nNUn-d east and 
went liecause thcearHer hoo^vit w^Jikl, con fined to 


areas iwouud the Medsterranean, vi’as longer cart 
and \VE-3kt tliari north and souEI k It is measurocl 
along piLrullels, or lines cIrawTi parallel to Ehe 
cejoiUnr+ frEJin a selecti-kl inert Jiau known as the 
"prime” or “printipal” meridiaiK and ospressetl 
in <legrees and std^di visions <d degrees^ Thus the 
longitude of a point: on the earth s surface is iho 
innnljor of degrees, iminiites, aiul seconds in the 
arc of the pandlel bet^veen that point luid the 
prime Tneridian. LnngiEnde is commonly reckoned 
tudiLy from the prime naridkiii whith passes 
tlirungh llie former site oF the Huyal Dbservalory 
at Crt-eiiwleh, la-iir LonEliin, tliungh other mefl- 
dinns are Semetimes used iis the sLirring ptdnt 
for meiLsiiremeiiL Thus ihe hVonch iiuiv use tiail 
of Parisp the Portngiiese, that of LisIkmi; and \ve+ 
tiuit of ^Vashingtoiip D.C, IfoweviT, Unless div 
signated ntluMrwisc spc-cifieally* when longitude is 
stated amojig English-speaking peoples It 
understgrKi to l>e reckoned from Greenwieh. The 
%'alue of a ck-gree of longitude viiries svithiri wide 
Lmits, as siwvn by the accompanying table, for 
iht- parallels are cirtks of quite different siJ'iS 
Therefore I 3fiE) of one, or 1 c!egree> tnay 1 >c very 
differc-nt Ftom 1 36h of a]ioEhrr+ IIk- nia^eiitiiim 
Value will lx: alEing the equator^ vvlitch is the 
la^g<-^t uf tht^fie Circles^ and wtlues w ill decrease 
tiiirlh Lind south to tlie pules, where it will become 
zero, 

Frrjm these vahicis as tahulaled. It is obvEous 
lliLit the loeatEun of a pmnt on t]ie carth^s sairfacc 
uijiy lie described within very ilutow' limits by 
stating its latknde and longitude^ Fur example,^ 
the linte Capsidi'!, t-ontaiiiiTig s'arious Items cliar- 
Eicteristic of oEir present eivilizLitiuu aiHl liuricd 
50 feci deep under Efie Westlnghouse Building 
lit Ehe New Vrirk World^s Fair, wjui Ux-wted 40 
J F Nr>it|] latitude and 73= 50" 4^3.B42"' 

West limgltude, with jin errur of less than 1 inch, 
hy tlie L"tilled Stales Cuaicl nud Ceudetie Survey. 
Tlu-udnre, when it h lo lie removed and opened 
fur I he iiispi'vlirHi Luid hem-fit of riitiire genera- 
lions, 5EHK3 years he]ice, it w d! ise possible tu Bud 
it w itliont dilhciillVH 


Ol ESTfOVS AX-n EXERCISES 


1. if (he Jiluipc iitnl sbe of (he t^arjli? I low 

liiwe ihi^e Im-V-u (k^tenuini-d? Wit!kin whai lim- 
itf f\f error do we now’ Ufutvtf tlie si^'e llx 
eorlli? Oi whal tlii].XirtLkheit h ihis kEkinvhtlge? 
Wlkjt as Elie inajrar depirture nf Uiu e;uth friifft 


spherlcHh? dof-ii (has departure alFect ^^e 

sliapt-f nf I lie rneridianf? 

2. Mliat is meLiiit hv ""lyaglEude"? By ^LutiEude"? 
V\liy are tlxy meiLNon-d as tliev FruEii wIiLit 
is each mrastiu-d? In whal kinJEs of uai-asuie? 







earth MEASURE^fENTS 

a. wh&t Is llic valui- Ifi mtli'ff of a ctegiee nf htltiida 
rieju- ttio LHqiiiilor? ibo poleti? Wliy ibc dif* 

fereiJte? 

4. \\%%i is ihe vfiliie rtf dc^'L* of trt»^Hutip £n 

mtk^ Ql the eqsicitor? Al live Why ihis ^tvat 

%‘LilfatHin in VillilP?' 

5 , Hrtw acoiiTi^lely Is it pniHible to locate &. puJttl 
on Ihe earth’s siiTfave hy s-Liliisg ibi latitude iind 
luii^itiide in di^reea, mfnnlKJn and sc<.t 3 iidK? 

ff, SVlial Is ihe tiitilude and Uingilude of your home 
toiMi hi degrees, mmnics, and seconds? \Mint 
would Ije live dimensJoti hi inilcs oF a quadrangle 
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1 mmole rtf lAlitude by 1 rillnuto of lortgltyde itt 

itie latilude ol ymir home town? Of a qoadniogb 
1 second cif hit'll ode by I sccdisd of lirngilude in 
voiu hiime urea? 

7f \Vhal spot on the eclf th*s sn^fal^e hus an notipocLil 
loeation \l1th refcTentT (rti yoipr lloTtle tnwn? Why 
is Ausiriilia s<inieUtisw rererTfd to as "dofsen nn- 

der? 

S, What is the vahie of a minflcal mi|r in feel? Why 
ckn-s It s-ajv sUghtly to s aliie In different esjun- 
tries? Wlial is the value in fi't't of liio Brilish 
AdmiraUy mile? 
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Compony, fne,* iV^vc Vi?rk, 19SH, Chap, V, 

This clmpter deab willl tJi^^ eurtll*a dimctiskiivs, 
paralleisp and nierldiiins. 


Clutpter Forty-Four 
MAP SCALES 


Map Scahx In a map \s 

It uiufk and wlijti* nj t^ulurL'd ^ketclu MJfrijewhal 
iiko tint drjwn ljy an arti.st, tlkEni^li dtfFt^^jl 
tCL'hi3ii|iies ijjid (.'tkiivi.mtimiaHjcifd f^niLcds ma 
tuied ilk llji ttwiitmetioiA, Like tiK' bnd!tL‘a[X'^ pfn^ 
dunul hy iUe Lkrtk>l, ft alsu rcprt-stikts j j^^irliniL nl 
lUc earth's stirfatii an a rmlIulvJ stali-. In rhu 
picInrLv the rediii.-tbr] is reliktivelv aitd 

fiisily lipprcciiiledH hut nii the map it h su i^eat 
ihat wnTie measure tJr scidi: la slam* tike pixipur- 
Xhnnil relat kill ship ol I hr Jiiiip tn (hr iiTL-n it 
repfesi^rUs Ek-clihh^^ drsirable, 

Knell iiealrs arc expri^sjai<l In tlirce dUFercjil 
fnniijs. wwnctiniejs niir anti sometimes fiiore tJiaEi 
Miir ikec'intkp;ii lying a given map. The.n^ I on ms are 
iiE redSn^v;^! 

1. A Fiitiu svakp ivhieli cxjiresses the rnmuT- 
ieal rehitinik iH^tweeti llneaT diriH-ik%inn!j nn the 
iikkp tinci the Slime dkiieiisiniiv nn the riirllii 
snrtat^* as a ratiik or fraeEinm fat eamiipk^ 
1:4,ritK),fHK), This iiiclic^^itrs tiiat if hvn piint.s 
sire I ineh apiurt on (he map. assnmiikiT ih^kt tliere 
h no distort inn nf distance on the Ti^Lkp. they arc 
aclniilly dptHMhUIMi iinhcs nr 131^1+ miles 
apart nn the earths surface, lliLit Ls, ihc nUk> 
Lkct\\ ccii dt.>!lanf.-rs on the map and tlie eartirs 
surFiice is 

2. An "inch to~ii4cir scale, in wliis h thi- value 
of an inch nn I lie map i\ cisprrssed in mites, hv 

of ^vnrcls, lor esamplc. J inch tci ]ii miles. 
Oils evpresslckn al liir scale h uftc ii employed oii 
mLips fur |H)piilar use. 

A pntphie scale, fn whieh ii line is marked 
riFT In divisions wfik-h show distances on ihf^ map. 
This LS Likeu-isi- n i^immi^u mi-thnd oJ eapnvssing 
tiu* svsili' on maps cIcMgncd for gerii r.d 

The usual mtio scales employee! in eutm Erics 
which tisc the meErie s)\stem are: 1:10(1,000^ 
l;2t]d.(XK3: in tlie British Empire, 


MAP OF AH AfilEA 
an 

TNitL nfTfKEKT SCALia 



Fic, 4il8. A jiffiiffl uf nuips t.i sTir.w ilie effMi 
■jt tnbrgx-iiiL-iit and ri.'dm.'tiuii oti tlie inup icnlp, 

l:i 2 ft, 720 i in dit- I'nStpd Slatfs. 

I > 1—7,000. anti nuiltijilt'jt i.»f die iecoml niimla’r 
li! tht' ratin, Diftict r<>aijiiig of values from lltfSt* 
scaks is simplest in [he first of the titn-e. svhere 
1 fcntifiRter ciiiTes{mi«Is to l kiliimeU.‘r, wjurti 
the scale is hlOO.OdU. ]f (here Is no scale stated 
ou a map, one mny |jo secured hv rcmemberifig 
Hint the ^'a\uc of I degree of jatittule etjuals 
nppmximjituly G£) miles. The riieasuretnent sliauld 
Ijf maetc in the oenlef of the miip or on ti straight 
triiTidjim, to avoid error, 

Scafe Change hy Map Enfarf'ciuenl or Rvtiuc- 
Whee a map is either enlarged or reduced, 
the scale of miles changes, hot csumple. if the 
IMII cities ri-pn-sented Ijy dnts on Fig. 428A are 
I inch apart no the map, the actnul distance 
them is Ir5.ti40 inches or I! miles, as 
slumfii hy Ihc ratio scale belmv. If this map is 
recinced in size, ns sho%vn in Fig. 42SD, the dis¬ 
tune hv\v,rvn lhi< tivo cities will !*e unly half 
iis great, or h inch on the map. However, the 
tsvii cities are still 15.S-10 inches, or S mile ap«rl 
Therefore M inch on this map represents 
mehes or !i mile, and 1 inch rcprescjils 31,aS0 
inches or Jj mile. Therefore iIr. ratio scale is 
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MAP SCALES 


Jf the map is again Tcduced, as showii 
iii Figh 4ilSC^ sn ihat the dti^^s arc only U inth 
ajijirl cm the mup, tivc seak will K-cottw* 1 :&5.^560, 
or ! hieh erjuals 1 milet for there arc 6:1^360 
inches m a statule Tuik?, In tli-e case of map 
enlargement rutlicr than reduction, the scale 
would undergo a simjlar change, hut in the 
reverse diicction^ that hr 1 ioth on the map 
would n^pre.^ctit a decreasing number of miles 
v\'ith cnliirgement- 

SitK'C most mapTeduetion or enlargement is by 
photographic pnxxiiik^ it h desirable io use 
scales w'hich wrilj clionge in proportion to the re- 


eiT 

ductfon or enlargement in srjfic of the map photo- 
graphed Thv only one of the scales for which 
this would L?c true is the linear scale. Th'rrtdorv 
diis h us^-d in msiklng maps for rcproduciioin as 
may be noted by csoimining tJie maps in the tesL 
Inasmuch as most miips ore not designed to 
show distances Xicetiratclyt and no map shows 
distances truly in all directions, it is impossible 
to scale olf exiiCt distances lictween mo$t places 
On a map. If the area mapped is smalL however, 
the ciTor is nut great and, even when it is larger, 
approximations Avhleh are usefut may be sectired 
by use of the scale of miles ^ven on the ump^ 


QUESTION'S AKU ENERGISES 


L ^Vhat are the three ty-pes of jicnles of miles used 
on Jimpii? Which ones are most eomnmn on maps 
designed for general tise? WTiy? 

2. What are the tommOQ raElo Stioiet employed io 
couutries which U5e the Ulelrie sy^enl? In die 
British EmpiTu? In the United Stales? 

S. H a niap w'^fth a ratJo of 1|4,000,OOD is 

dtEced in 5l3?e Jto that hvo cities which arc 1 inch 
apart on the originid map tuv noly % inch apart 
on the reprnductiiJii, what will be the ratio icalc 
lor the leproduL'IIon? 


4. Of the three types of scales used on maps, w'hieh 
tme is it best to use nti maps desEgutid for repro- 
ductlou? Why? 

5. Why is it generally impnSHlhle td SeeiiTe tlw? true 
dLitanee helwcen twn places an u map by use df 
die c:]f miles? What type nf map wcmld it be 
best id use in Secure distances correctly? Why is 
tile emir in disianccs hf^R on maps cf small areas 
than on tlmso of maps of larger Tegfans? Even 
thmi^h tliis is Uiie, Is ft poRsihle to determine dJs- 
tanecs betwaa:p places accurately on most nuipn? 


chapter Forftj-Five 

DTRECTiOX 0\ MAPS AND COMPASS DECLINATION 


mi Maps. Diiec’Eions on tile earth's 
Mirfiiet; Jire deEc-niklued Hilh referencB to ihe 
two gctigrapbittil poles, wlut-li stnc the ends of the 
a\is of raUUioti. Tluj^ hes> points mirth anil south 
of OEie itjiotluM- lie ulong tfte putli of the same 
ineridiaEi uticI two points east iind west of one 
anotluT alon^ tlio piith of tlio suiiisu parallel. 

Comfktii^ Di-diittiium. The miigiietic eonipass. 


hou'fver, cf^mmorily tise^l for determh^in^ direc¬ 
tion, dries ni»l |joint toward the geogri-ipldejj hut 
I he msignetic pnles, wliith are lot.nte<l northwest 
of Eludson Bay in the Arctic and in Snitth Vic¬ 
toria Land in die AntarctiCp w'ithin the jxjlar 
circles but hundred miles from the gcTo- 

graphicid pok'S* llnis there are hrit few places 
on the surface of die earth where ihc compass 
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Fig, 4 ^, C(i 3 irt slinwing iniigticticd<H:lMiuticm fur die United St-ites fn Hsl* agonie line pending 

50iidie,THt ciifiKSS MiJiJg^kn (II Sinidi CLiroHna, is royglil;,^ piiTdllLli'd hy llic ifregnljr hnejt. IiS 

ntJftUrm Md\ni\ or dtpartiire ffimi true north, renclics an e\trime nf 2^ di grees in west 

eni W'ajiliiuglon. imire XUnn 24 degrees Eit<tr { Afti-T Use U, S- CfJdst uud CtTudelic Sun ey. f 


PK'cdlc Eiettniliy paints; north and sonlh. There- 
h>re\ to permit it% efTectivc nse+ the cUreHion and 
exteol nF this dellectioi^ mitsl he kinn^ii uithin 
relii Lively narrow Ihwits* 

Tins dipartiire. or the nuignettc dediniitmii, 
is the angle !x!hveen Inie and ntagnetlc north. 
It is eilhf r cast or west^ dependent oti whetlu-r 
the compass needle points to the ejisl or west 
lif true north. Not ordy does the direciinn in 
vvhieli the c^mp^LSiS nee-dle ptnnts chaaige from 
pi m e to place, hnl also From year to year, and 
even snEhejriitly during (he day Lti a place 

to triiihe it necesKny to take the ehiukge into 
aettiijiii in jicciirute surveys. For tMiiunple, if a 
miledoMg line is nut at S o eloeh in the mondiPg. 
arid again silxiLit 2 o'clock in the aftcraiHiii oF the 
satiic day, using the same starting yaniA am! 
compiiss Ixraring each tinH\ the clumge hi cam- 
]iass clirei. tioi> doring th:it interval of time may 
lur SiiFTiciently great to caiL'se the It^rrhnal poiTits 
oi the Uvo lines In lx? more thim 20 feet apart iii 
ihe Uvn surveys. niiis is a consider able dsfrerciu’e 


.md generally soffieient to Ue oF pmctical im- 
porlaoee^ 

Bcciinse of the great pfiielical importatiee of 
knowledge of compass declination^ not only for 
nautical iisc hnt for land survey as welk tlvo 
magrietic work of the Ci>Jist and Geodetic Sor%'ey 
hj^s been extended to ctsver the iiiU^kx of the 
Vnited States. Tihs is desifaldc because neirrly 
all early liLiid surveys in llic United Slates wero 
made (w (ximpass, and bnundaries in dcedii are 
therefore descrilx'd Iw compass l>earings. Fiur- 
ther, the cttTiipiiss is stiU Tmu h rwd in trave l and 
survey. ThcrvFore it Is esst-ntiid that the correct 
blln^vancc Sx* made for dcel3iJiilion+ espv'ciLitly 
where deviotifjns reach such estremr'S ics tlM>se of 
98 to 102 dcgix'cs fibseri'i’d hy Admiral A+ H. 
Nhirkh^un in polar cxploratinni Eviui in lower 
laliElides, llu? declination h often Odnsidrralde. 
as shcWi'ii in Fig 4 4-50. and there hwe iiect'sHary to 
take Fnlo siccuml in travel for any emtsiderab!c 
distance or hx surveys of even rebli^x-ly short 
litics. 
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APrENl3lX 


QUESTIONS and EXERCISES 


1. \\%At jur the pdles? Tlic iii^gni-Ue 

polesi? Wliere IfK'ntedi^ 

^ Wliy is it grnitTuUy iT^^TSstm' to iippEy a t'unrfx- 
tioti to iho t'tnnpujLs ri'iidiug to dot^^^rmior tim 
oortJk? Wlji.'r<? NViKild siitli n ttunoi’tloTi be iinmic- 
rssarv? 

3. W'Uat Is ail agnokc Un»e? Aii isotonic line? Ts the 
^kgonfc lino fcir the Uoilcil Stuk? to the ollsI nr 

nf wlit^rc you livo? 

4. Wliilil is ihc drpmrliirf! e,if tlire l^jih pLSs ni^edle from 
(ri.14.' iiiVTlh tyliorc v<Tii live? 

5r h iW tlepiirEiiro of tlio rompckVi otctllt' frni]> tnie 
riorth fcoti^lArkt irorn tiow to time at a given pl4ire? 


6. Wlivn Culunkhkis trossed iho AE^anlie, hi:; ^Imr^ 
distinbed by the diaiigitkg dirovtlom io 
lit loeli Uie wnipass fkcedle pointed ns ihi'y triiv- 
t'lijd westwwd. How great n elkiinge did thej}" 
note? 

7- Note the inegularflkt*^ in like nnrthmi hmincLirv' 
of Tennessee. What pjirallel thke-s this boondaiy' 
fnllow npptmiinaEoly? Eyplain how Int-k of 
knowli^dge nf compass declEikLilion may have 
cnitk^J tiki's!? irregiilariliejs, at IcMt in pat, 

Sl nfe Simie priUiieal nf knfiw^ledge of 

cnflTk|]ia!W di'tdirkalirkn? AVhiit Uniti^i Stales govern¬ 
ment ageney maps compass decEirwtion? 


chapter Forti/Six 

REPRESENTATION OF ELEVATION 
AND RELIEF ON MAPS 


EjypmicntiiUoti of EtrmHon, Ek'v^Uioii, or ilis- 
lAiltiy iilK^ve me;ln sea level, may Ix' shmv'n an a 
nijp hy tvi-n methock- (1) nsie of oiTiir and (2) 
by v'^Mitoisr lines. ^Vhe^ color Js used* the vanouj 
shades of teprestmt laud of slij^ht elevalion 
and sea level; die yellows, browns, and 

reds, areas progressively grenttT eleviOioTi^ IlIw 
exaet Vbilui:‘s assigned to each cxilor tnay be deter- 
niiiik-d by U-se o\ (he koy whieh aciompantes the 
map. Tbe ii.se of contour lines to .show eleviition 
is dkeus^'d ItUer hi this dutpier under the lunid- 
iug “topoipriiphie TTkLip.s,” ETcainpIcs of such use 
in your te.sl are ajlurded by Fig^. 1^1, 

19o, 197, 21*2, Sind inany otlieTs, 

/h'prcjcufuh'on of flehr/. Relief* or the degree 
of slJ^fJler^ irregiibirily id the land, miiy' shown 
i>n a TTiap by ehher one or by a conibbatioii of 
two of the three following inethcKk; (1J by 0.sc 
of shawling, (2) by hachures, and (S) by cijutoiir 
lines. VVhetj shading is employeiL die cniksn! 
ordinarily used are either IjrowTi or bhich* the 
fE.>rrner used by the L'liiteil States Cetilogical 
.Survey\ tlbc latter on maps siiltl for general use. 
The st'coud method of showing rclieb by use of 
liiichiires i>r lines drawn pantllel to tlic slope. Is 
n^'il for wseral maps in your text, such ;us Figs. 
156. 273, 2SU, and The iLse ol contour lines 
in show- relief ts disciis,se<[ later in tbt^ ehapter 
under I he heading ^topographic maps."' Ilhistrn- 
tioTi.t [if itieh use arc aiFcmlt-d by Figs. IHI* 164, 
169 , 191, lUR, and 2tl6 in ihe lex!. Tfiongh not 
designed to shmv relief dirvtiftj, it may often 
iiirerred from the of t'oliTrs tm a map, 

where tidor is used to show elevLiticuu 

To^m^^mphie A lopographic map is one 

whn:4i shows the elevation and other cliLiracter- 
islics of the land torn is, that is, whethi-r shipc.s 
are gentle or steep and the csact degree of slope 
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Ilf surface irTegulsirilies of the lamb The U'st 
incihod ol acoornplishing thk objective is by use 
of Contour lines. 

On tile ruup. Fig, 4^11, the elevation along¬ 
shore at mean .si^a level* the datum pLirie froni 
wliicli elevwtioit h Jfcehoticd, is 0, Axvay from 
the coast* the land surfat^e rises gradually to au 
clex^ktion of 29 feut, ahmg the line on wliieh ihbi 
clcvution is indii'^ited, which is, thcredore* a con¬ 
tour line, iir one draviTi through p>intji ol equal 
elevation. Still farther inland^ the Lmul surface 
rkes to greater irlcvations, as shown hy the nuni- 
Ihts oi l the o ther ran tour lines. Where slopes are 
steep, the CO a tour lines arc close togetla^; where 
gentler, tlicy arc more widely spncc^d. Thus not 
imly do the contniir lines show elevation but thetr 
s|Kiciiig huliiMtes steepness of slope. 

I'he coTitoiir interval is tla- vertical folcmil or 
the distam,t.^ ascxnided or dc.sccTitlwi in travel 
from one crmlutir line to tin* ucs:t. Wlicrc shjpe.'t 
are gentle, it is dc^rahlc tn use a si nidi rtmtoor 
inti^rv^al such ii.s 5 feci in or^ler b> show relief 
cEectix'ely* but iu very' rough or inouutaiiious 
com I try i t may be necessiiry to use a larger iii- 
fmal such us 190 feet, l>llicrxvise the tsmtour 
lines wotild so dexse together as tn treale tsjii- 
iiisinri and defeat live pnT]Xi^ of using them. It 
is tnic, of coiir.s;t% tlvul u large inturxLil d<x=s not 
ptrnkit indication of n’liiHir Surface irrcgiiLritics'* 
but this onuxsion Eoay he necessary* cither w'here 
relief h great or vvliere tlic small sc^alc of the map 
does nut pt^rmit more than showing the general 
dctEiils of surface eonfigiifiition. 

Sudii tiT|iographie mup.s. first u.sed in the early 
part of till! eighf^'^Mith ivtitory, an^ ofteii of great 
inhic* for ihev mjiv he so dirawn as to sho^x- |joth 
elevation aiid relief in great iletuib Elevations 
muv lx- read directlv from tike con tour lines and 


APPFNDIX 
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Fid, tjf a land an»a abovt^; 

U+ S. Gcu'kigk''4il Siirs tyJ 


a ct.tilcnif vr Kdpiigrqsljlu inaii uf Eh.* mini- mca Mnw. tAfkr 


oiiEiiiuUrc! aceuraU:!y ftir prints intc?rnn:'di 4 l^* lie- 
hvtft!k them; rclii^f U iiidic£ileiJ liy tlm cluseiiuiia 
ui pulteni rtf itiesc KiTne ^VJltJrI tinryitig 
di.'tai1.s of military' importaiicc^ such maps ufo 
known oj ''military inapSv'^ 

At the pre3rt'iit time, almost all emiiitries puli- 
lijih k^ptij^rupliic maps, witli rtlmaliun and relief 
slkown by contoin \kics, tlaiiig}i the mapping 
ftgeirty dilferi him f<niiiliy" to cuaiitry, fn the 
f jiit<*d Stales, ihese maps, eueii covering £t siTiall 
ajeii, ars made by a division nf the Ct.*rtlngieiil 
Survey, \\1ien nil :ire completed, we sbull 
fnr Elie first tiimv an accurate, large-scale map of 
the tmtire Umted Stairs. 


In prmtiiig ihese maps, three colors arc always 
used, often four, ami sometimes fivCi Blue is nsed 
lur all Water; brown for all clevvition^ Imth con- 
tcjor lines und tiiiml>ers wfiJch slnnv exact eleva- 
tinns; a Eld black fijr llie works of man such as 
bEiildings and roads, Si»mc maps also shuw fort^t 
ill green, uiid a few of those on it large scale slm^v 
ctTtLLin fcaiitres such ax m[hii highways in red. 
These mapx, w hich jilioiikl be of grcuit interest lo 
all and of great value lo niany, lire sold (it cost by 
the ecological Survey and, at a ximdl pmBt, by 
many stores which stock the sheets of Ineal 
Interest, hjr which the dcTuarid is suflicient fo 
make i\ worth wfhle. 
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QUESTIONS AND EXERCISES 


], Vllinl h meant hy IIo\v iimy tk'va- 

iltm be sLiwii ua a mnp? When urc ywiJ 

far that piiTpaiL'. whal dne^ wieli repn^ent? 
Whal color h used for ureas beSini- sea level? 

2. Wliat is inenat by Stale three in 

wbk'li relief may ^h: shown on a mjp. Wiuit ana 
"'I lilt I Hires**? Ilow may relief be Inferred in a 
cafMj where calfm am em ployed on a map to 
jjiniv clu^ uliEin? 

3, \V\i-A ts a topo^jphic map? Mow it iiteepnesa 
□f ?il<^pe indloited nn such a map? Mow would 
u veftkn! clll? be sIkwii on ^neh a map? 

4- How may ele^'arinii l>e determined from a ln[KN 
graphic mup? What \s the elt'vatioTi nf Florence, 
Fig. 1S4? l1ie elevatSoo oE Broad Stitxt Selhool 
on the tume map? 


S. \\'hat i% inemil by the "contaur lnlen.^1"? UndiT 
what ^.midilioTi^ ts it desirable tn use a small enn- 
toitr intert ill on a ttisip? A large euntour iiilerval? 

C, Wlial contour interval is uiied In Fig- ISSi? Why 
is it desirable to uhj a rn^latlvely small mt(?T\ al 
□n this map? What is the contour inlcrHiMiI used 
In Fig^ ii06? W'Ky U it desirable tn use this in- 
renal? 

7, What is q ^'military map"? Htiw does it diiler 
from an ordinal)’ ioj!HJ 5 rraphEc map? 

8, What agency issnns Idpographic tiinps In the 
Uniled Stairs? 

f), Wluit colors fljc used on tive ropogmpbic map 
pnhlishfal iu the Unlti'd States? hat dfjcs eat h 
color show? 

JO. Of what ptactktll vahic arc tup^Jgraphic map? 
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Tliis mantirdH tssned primarily for those engaged 
In maLing Eo^K^jigra^dhe maps, will lie fmmd of hi- 
teriwt, fnt it uFforil* a discusaiun of methods cni^ 
ployed in making such maps. 


Dr^tr, C. H., Ctfrfo^r£rpfj5(, Special Fnblk'atinn Ko. 
205, 2d eiL, V. S. Coiisl and Grodellc Survey^ 
Washington, 1943, Figs, Ifi, 17+ 18,, 19. 

Fig, 18 showjf a loptrgjapbic map in Figs, 

JV and Ifi, n'llef slu^wn hy h.irhnte?; Fig. 10, a 
combination of hnchuics ari<l contour lines tojsliow 
elevation and relief. 


Cluiptcr Forhf-^Seven 
LAND SURVEY 


l^ftd Surunj. [ii tJio £|lw^(■^c ol fixt.fl neft?reii(70 
p{>Iikl!« ^-^:ili!i^h 45 cl by previytu of cMn- 

sftlunil^k' ;irifk!H it Ix-cxjhil's ntf^jssary tu desmbe 
tiu? Iwunditrseii of mviU Inuts of fiiiid by ryfer- 
Ciitx' to stmims, cij^tahlkhed hijrbwnys, and 

markers such fis stoiifs, Wlicu this is diHie, 


kfsgtbs of boiinduries dtiermined hy nveasnre* 
anti iht dirtri'Unn of their treiiLi U sisittfl by eom- 
pa-ts direction. Tlus is ktiown as location by 
**inctes aiicl botoids."' 

Tliis system ol lociiiiori is used extensively in 
miiiiy p^irtsof the world and wivs fnllmved during 
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/i 1 I " u " f to “Cr the solid l>l»cl m*#. Hi "D," 

lodiiidiw IflndJioldJng yliortiierl f Cupiait. Thoiniis VV.!sl fn 1«99, whin thr ujai.ooo hnld1oL-s of tlio 
T.nvn of MundK-^ti-r. dlv.did (lUo north, i-rtst and ttvrt dfvisinrw hy oiea.sn,e, and no.rkers of sh.Jses and Idnyi'd 
inws, wens stif-dlilded anurtig individuid o«mB. (Bast'd™ and dnU |»y H. C. Alleii and H E Evans, 
CiMinl}' EnginwjrJ 


is ail 


624 












LAND sum KY 


62.S 


t\w Cr^ionial pc-noil aiicl Jor some tinie thereafter 
In ihe L'nited States in the al>scnce of previiHiS 
accurate surveys- Thert hire it is still iia ccjmiuuii 
W!ic in the states of earlier seSllemerit. (See Fig^ 
432.) Tkni^li this is :i iiinple incthod for de- 
seribiiLg a small travt of laud, rivtTS change ik^ir 
courses, the cxinipaui tieedk varies hi itji pointing 
from time to iitne, and laiidniarks such as trees 
die and decay. TlKTcfore sneh a sv'ittenl of Jen 
gives ri!^ to iiiiCL-rtainty as to the exact location 
oJ boiindiiries and may cause much ntigation+ 
Further^ such u sv'slem pf survey is accompanit-d 
hy great varialimi in description and %'Cfy ir¬ 
regularly shaped landhoUliugs, as iiulJcaled in 
Fig+ 432, Tliere^ the legal description oE the 
tract “D" is as fallows: '“Tile Uiiiiy-lirsl lot in the 
\^'csterly Divtsipn of Comm^in Rights in the Towti 
of Nianchestcr, made in the yeirr of Okir Lortl one 
tla^usaud SIX hundred ninety'-nine.” This tract is 
bounded ivi folltvivs: 'At tliti northeast corner 


with a maple tree Iretween him (Captain West) 
and x4l>rahaiit XlhLsters^ frnni tiait westerly 
ptiks to a k‘mhi>i'k tree lielw'een him (Captain 
and AlirsilaLni Ma>li rs^ from I hat suutlierly 
w isterly 35) pdes In x\tDrgai]'s Stumpi frorn ihal 
southciisterly 44 poles on siitl West s farm line to 
a hlack oakp aud frum that 03 pules nnrthvvest- 
ward to the first pt^iiil,” This iravl of land ol 
approximately 10 acres is todny suhdividf.d into 
St^veral Smaller parttds, with the subdivision 
hasid on the; original dcscrljitionx 

The system of dcscriptiou by metes and 
hounds has so many ohvlons^ ili^advantages that, 
when the land isorth and w'esl of the Ohio fUver 
{Visscd into national owtiersKipp Congress pro* 
vided for its svirvey into cpiadrangular units, ench 
fi iniks “sr|uaro” and oi::intiiiliiiig approscimately 
36 square miles, Thomas Hutchins being ap- 
]>ointcd '^Gimgraphpr nf the Uiiilid Slate*" to 
carry out this plan^ supposed to have been sug- 



Fio. 433, Unilid States land siir\ev hv fnwnsihip, range, ami section, shfiwitig the nuTidians fimn which 
lowiiTiiiip}] are linnik't>Ed eiul alul W kinrl die liin^ frnni wiik'h I hey lire nnFillH'rr^ tkirtll and Nnulh. In 
the ttnver lell hand I'cnrwr, T, I Nr» the lir?il fnwn mirth nf (Tie kise litie, K,3 tl., the ctwl nf iTic meridian 

tar raujie hrm, lii ^nkhvided liitn 36 wsitirtn c^eli niunL^red ( Afler U. S. Land OlHt^* Mlip.) 
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APPENDIX 


^esttd hy "rhomas Jefft-rson- The pLiii us em- 
hotliVtl irk law pnnidetl that ""Thu siTirvevOr . . , 
sKleII procTcc! to dhntte the siiid Icrritorv iiita 
lEm‘T*5tiips o! s\\ miles sL|iiiirL% by lines ninning 
due iiETTtli and suuIIih and aihers iTi'JSsiiig thes^^ at 
rigikl angles, us near as nluy be.” Hiil; ttiwnships 
4ire Ixpiinded by parjiltels and ntrridiuns. the eon- 
vergeriec of the Intter making each eontaiii E>rily 
apprnsimalely 36 nEjnaTe miles. 'The system as it 
Is ill effeci Irnhy is desLTibed in the fallawlng 
|>ar4graph and llliistraled In Fig. 4^1, 

TawiLsbi[is afe ininibered eiisl and west frenn 
prineipa! nietiflians, shsnvti in Fig. 433^ Tlins, 
Tciwn 5E, will lie the fifth Inwiiship east of the 
priiieipl iikenilELtn from wliieii it immljers. The 
towikshipsare similarly mimlHTed nordi and swridi 
frnrn selected parallels nr base tines, shown In 
ITg. 463. ElilIi tonsil ship, wliieh is 6 tniles 


*^scpaire” and contains approKifiuilely 30 square 
iniles^ is suldivided intn 30 sections, each con¬ 
taining I Sfju.ire mile nr 6 lb atTes. Thus a farm 
of IBb acres, nfciipying ibe tu kill least qiTarter nF 
Seetion 6 in the dl^igrani Jn dje Inwer left-hand 
ftiiiuT of Fig, 433, is drserilied iis follows: X.E. 
^ of Sec^ 6, T1 N,, It,2E. Tins means tJmt It is 
the northeiLst qiuirter of the northwest section 
of the first t^>wn uorEh of the liase line and the 
second ensl i>f the principal meritlhin. 

This system oF jttir^ev by to^v^ship, range, anti 
section has nnrneroiis ohsaOiis advantages, in- 
chiding that of fiving tunindades dehniteSy and 
ptki^ifihle of rei'stahhshmetn If fences or nther 
landmarks Eire destroycrl. It likewise makes for £k 
rTHTlungnlar system rd highways at regular inter- 
Viils by contrast with lln^se where farms are de- 
sttilied by metes and iTotnsds, 


(;,>uESTJONS a: 

h Wlial is Irinil dl^^ripl i(»|!| tn“ and bokinds''? 

Unckf wlijit LundiEH>a^ h sust h a desrtiplion oct- 
Why was it omhI in Xvw EngLknd cluring 
like OdanruJ period'-^ U it used tlu-rc loday? 

2. In wlkut Eenn^ and in wlijit numncf is .i trji t of 
lanrl dosi'rilKd by metes aiul lifMIlTiJs? Wfinl ufv 
mrnif nf the lii^ad^ atkl iiigiis raf jiiich d SS^Icm o| 
land dfeseriptinn? 

3. WlkL-ik was the InwTkshipp ran^^e, and section sv-*?^ 
tein of land survey initiated? WUep is cr^diti-d wiili 
«ugg<-stiiig ihJs s)*Hten] 4if land %mvLy? Wfici car- 
rit'il out the first sunitys of iiiis type in tlie Unilctl 
States? 

4. Wliikl pait'f nf die United, State's liiiive u (iavo- 
ibip, range, zuid ■wi'tnni system of hind sun 

SElJi]CTEl> 

Jotuisuii, \V. Sfu!hvmaHfrul Gt'u^faplirj, Anictis-an 
BihA CoElipany, New Vorfc, |ytl7+ t-^iLip. Nl. 

Tliis iv4ereiH.e idTiirds a coriHiderable uod in- 


O EXERCISES 

VVliai is nu ant by the "base line"? Tlie "range 
line'?' 

3 . Huw muny sections In U Inwiikhip? Unw aie tbev 
nmnliered? Y\^w many acres in emii seitinfi? 
fa. If jTin uwia^ die N, J4 of tfie N.W. S of 30 
In a tuwiidiip, how- nnii^y aeres ef laud would vou 

tTwn? 

7, Hmi' many miliM will j! Im< from (l]« soiuli buuml- 
eirv' of TJOX, to the haj® hne ftom whidi the- 
tuUTixhip b iiiunlM!n<d? 

ft. \\ luit ^yiftuiii of liiiiJ xun'ey ts tiM.':} in yoiif honli? 
Matf? WfiMt iin*»>llitnf tile a lowin 

»hip. nuigu. jiiid >4.ctjori M'jitiim «if fund sunev? 

Hjw ilh-. it aifixi lliir tiKnJ jiulti-m? I» this In 
advEUitapt- iir a disadvaiitai'i'? In urliyt ti-spctb? 

HEKEREXCES 

itTciting uoipli|i, iitr.in .)f tlu* disi iiiisitiii of Lnd *ur- 
'ey in thr Ifst, It ilroiijd prove of pravtivul value. 


Clutpter Fiirltj-Ki"ht 

SOLAK RELATIONS 


The Earth and the Sahr Sif^-^rrrt H'he earth It 
pikTt of the soUif 5.ystei!^ ivImcK wimpd^'t ntie 
pluncU witli their auU-lhtes nr iflootLS; sevTir^il 
hiitulred smiilk^r planets knowi^ as “'[istt^roids or 
“pliowliiklii**? and necasionLil visitoris such as 
comets and mctenrs. The plaoett with tllekr -suleh 
Hies and I he ^isternkb all revoUx^ in an apprnxi- 
inately ppminon plane i4n:aind a central ineandes- 
tt^rjt liady^ llie inm. from whicli the earth tktives 
suffident Ind not miKli heat to itmke life 
pipc^sihle on ils s^irface. All the planets, inclndiiig 
the earth p are relatively small hy ctpfilpjirisoni with 
the ^inir w'liieh ha^s a diamek-r of I56C,7^M) miles, 
more than IW times that of the earth and in 
ci‘ss of 9Js times that ot Jnpsler* the largest of the 
plaitet^. It is so huge, indeed, tlmt a man who 
neighed ISO j^amds xm the earth ntmld there 
Weigh nvxr 2 kpn?i, lnH^aiise nf the greakT pull of 
jjjraAily*- Thus he n'rinld be imalile to lift hiv aitn 
and it is diHihifyl whethi-r Ins l«my tmineworfc 
won Id support his ImkI v- 

n’liougli seafarers observed the "bended sea^ 
as king ago as the time td Jloitier* early ac'Oiinmts 
of llu^ eiiirlli atxtPrded it a fliit sairfacc? and talers 
ot mariiiers and others which iiulicnletl its 
sphcrrieity w'cro tUessed lyi fantastic fahrlealions. 
1 he first rtwrd of Lk daw inng rcaliz-ation that the 
earth is spooddal in iorm isdatetl al«Jiit 5tHi B.C,^ 
hut within a relatively short time thereaftef, ap^ 
proximnlely 3(J0 B .C,, ArLstarclniS propost^l I he 
hi’lifx^entric theorVt which taught tlial tike earth 
i itLites on its axis and revvilvci> nroTind the sun. 
This tvas smsn aeeepted by nmst st'hulars of that 
iliiVp though later dLWMrded and i;ol rcviVL^l until 
rtii- tinicoi taipTiuclls [ t473—Avlm agiun 
pn>ninlgated tine tCiK'hings of AristarcViti^ so 
lung in dlsrepnte. However, defctiders ot ihfs 
iticoTV' wx'R? foret^d to resort to hiindluitmg siili- 
k*rfuges to support it, for at tba! time skich beliefs 


w’ere dmught by uuuiy to be heretical in chLirac 
kTi lieciUl^c ctmtrarv^ lo the teachEi^gs of thi- 
Scriptures^ 

Rotation of the Earth, To most early ohser%xrs 
tlur earthy tUsregiirding minor surface irregulari¬ 
ties, app"ared to lie flat and an ered by the rotat¬ 
ing dome of the sky. iu w hlch the stars oecnpitxl 
fixed posit ions. Tllis wu5 l>ecau5c eondikous oti 
the earth ate, from the 5 larid|>Qint nf the iiidi- 
vidiiid nb,'^rver, much the same as thijugh he 
lived at the t vnter of the rotating H^Njr of u cir¬ 
cular nrtiin with a dome'shap-d ct4ling. Utstler 
such condittoii-s, the tviliiiig would appar tii kirtip 
thoiigh it wonkl aettnilly l>e the flmir which was 
in mot inn. Similarly. It is the eardi which rotuk-s. 
nnt ihr dome of the sky which covers it. Tliis 
inovement causes day and [light, hir w4ren a place 
is on the side' of the earth facing I he sun and 
tlieri4ore receivii^g light, it is cktytiTilt; when 
on the side turned aAvay from the sun. It is 
night. 

Rixolufim of the Earth, lliiil the earth re- 
artiund I he siin h^Tf lx:cn holieV'^Hl for more 
than 3(KH.l years, though positive demnithtTiition 
of that fact has been much more recent. Today, 
however, W'c koiw,' dchnilely that the earth travels 
i^mnnd the snn in an elliptical pith or orbit. 
iTimigh the eUipkeity is relatively slight, it is 
snfficterrt ki cause the diskince betwx'ea die earth 
and I hi' suu to vary ftoin approximately 9 l. 5 tKh' 
(MH) miles the last of DeCcintier lo as much as 
94 , 500 ,OCK> miles uUnii the Erst of July. 4 htis the 
nverage distance is rokglily SS.iKMS.Otin miles^ lo 
ils movement iilmut tin? sun, the eartli travTls a 
(otal of 584 ,iJtK),U(KI miles each year, fouiting 
daiiv On lbs axis, w Inch is melineil lo tin- plane 
of tlie nrliit In which it revolves, nr the plane of 
tin? ecliptic, at aii angle of stiglidv more than 
dcgrcesr TluiS the axis makes an angle of 
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vrjigr If uglli of |lu- iluylislit lii rliKl jn flit- lutitiiciM of llie Uniti-tl Slutei. Stiwlv tit tlif Kiitp 
II- MUi ris^ i-urliiT and wt.% l;itiT iti MiliiiriL-r; dliif rives liifi-f iiud eartiL-r'in vantet in 


^vjtl irveiil 11 lit I l\ 

llic urirll. Ih:m in ih... soittll. Sfi Hint Mmiiin r ibys art! i:uk}i longor atid -ivinlw dnVs much iti„rti:r ainntf t! 

jai, I).i„Tid^y ilian ill ««•.« Wi-rms} llu- Culf ni Mr-xin,. Tin* U Iif (1,; n-iiscms ^vliy x«lsoi« arc 
more h,.irlii.d III t|,0 tiortli linin farilit-r lu lln: siiiiik (Aflt-r tlic Atliis «f AnK-rivan Agrlcuthire ) 


nciirty 2 S?i ilcyrces with a viTtirnl to llii> plane rjf 
llic rc ltptic. 

rf tliL* ciirlli rcvnKwl unnrrKl the fciiii on a 
vx-rHi Efc! tlie smi^i t^iys vi ntild ahvavs slrtke 
iiX rhe same Jitigle al any i^veii [tlnirc nnfl w'ouH 
uUvavii VffrtitMi at tl^e eijtiLLtnrp ShTiilLLrK% clays 
iiud i^ightst Vicnjhl Ih> e<jtia| ht Ic^ngth fVc“r\-^i-bE‘re 
nn ihe earth's surface, rnnv tnie only at the 
rfjtiator. However, snice the earthV axis k in- 
ehiunl rallier Hum vcrtit'al, (ho lntitiuJo In Mhich 
the sons rays strike ic-rliCLilly varEcs frMm day 
to flay ihroisghiiiit Elie year and the length 
(he daylight fKTicM:! cilti-rs as wrlL ( See FEg^ 4^4.) 

On jime 21, for exainple, the sutrs rays are 
verrical at the Tropic of Cancer, ctejgrccs 
north of the t-i|tialor« Thiis is (hr lime of the sum- 
joer SfilsHer, so Cidled the “son llnm 

apparenlly slaru l^ si ill in Us nitrtliwiird motf nn." 
Six tiiLinths later, on Det'einijer 2il, rhev are vtrlS- 
eal id ihi: Tropic of f^aprk^ini, 2.'^?; degrees soiilh 
o( dll' <"i|iJiilor* Tills is the (fmc of the winter 
solsticr, when onoe acalri ihe son appears t* 


stand still, IjijI this Hme in its southu-ard motion. 
Midwiiy behveen tlieiic hvo dates, no March 21 
und September 22, the sun's rays are vertical at 
the et|uiLtor, I call-way hehveeu the Tnipies of 
C.Lior'er and Capriefnn, Tliessn are the datirs of the 
^vn erpiiTinxes, for then day and night ure ccjiud 
in length cveiyiivhert On the earth, as well as 
■it the eipiator. Tlicis the snn s virfiteiil ravs mi¬ 
grate nikrth in unr snmmiT and smith Jts our 
w ilder r>viTa licli 47 degrer sof latittidc In width; 
li.df nnrlh, half south oF the cfjiiatnr. This lietl:* 
often refemd |o as "the tropics,"’ Ls that part of 
the earth's surface where the snos rays are 
virrlieal at each parihllel tviiee each vent, once 
w hen I hey migrate norllij again, when they re- 

liktii south. 

At [|w? time of the suns noTthw;ird migr;iliiin» 
tlie daylight period is longtT to the ^Jn^thLTa 
Meniisphere. hiiTeasing in length with distance 
from the lijEuitor. fn very high blitmles, Indeed, 
in the ljuid of the Midnight Sun, it is daylight. 
Old only throiighoot n 24-hEW [period, bid in 
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Fj^. 4SS. pLifSJtfullS ol tl?K? Mrth aud S^UII lit tllL- Ulllt4 of lliu ami 

At tht: lames of ttie tAdi ecjuSnoses^ Miirda SI and St-plfmilatTSSr llie rayinrif vuitical aE the eqjualrir 
and dap and nightu arc^t.^[ua1 in k'ii|;;Eh t^vtTTrwIirre on the earths si]frac.<ia, fnr llit'dftleiir llliniiftialEEjn, ui the 
cirelfl wJiitzli iHEirk.^ ihc J^innTiilaTy belwcen daylighl and dkirkiio^ft, thniiigh tlie polf^, dividing ;lIJ paral¬ 

lels tnEu liA-d i!<|ual patU. 

At tlie hine of tlae sunimer s<iUt£ix\ Jujie SK tlic 5itn''s rays arc verlical degrees iiortli ef die etJuakir, 
qX (he Tropic n( Cuntw, At dais tianc. tliL* daylighl pc*rKMl an tfic Nordiem Heniiisphene is Itinger than that of 
darkneiiSp Jnen-aJiing fitam 11 hoitrs in ]eiigdk a I the eipmtnr In S4 hciats at and w^lliiii die ArctLe Orelc. Hiioe- 
fofe it is jnjmtncr in the Nnnihtrm llemisphiire; WTnter in ihe S^oEilhem. 

At the liiTH? of die wifiler solslkep DeeetnhT ^p die stin'a mp arc vertieal d^'^ees sontli of the 
ec|uatDr, at tho Tropic of Caprk'oni, Tliereftare days are short and nights are long tiEirth laf the eriitatiif, Ting¬ 
ing from a moxlmnni of H liaiurs at tile ei|naEur to D nt die Arctic nircich Ttnas it is winter nordi of the ei.|kialcifr, 
saunnier to ils SOUtJl. 


tnaiiY places for tlirce months or more at n time. 
Wlicta I he son Hniys a re veri teal near diei'f|ii;aiiiir^ 
I ho ptTiotls of diirkiic.ss Jind daylight are iipprnsJ- 
iTidtely cipial in IcMigtli in most Lititudes, buE: 
wliE-n ifiey axe vertiL'al sonlh of the crjoalrrtTt <lays 
l>eeome long sooth of the equator uod short to 
its north. Within the Arctic Circle^ night is then 
continuous, lusting for many days in areas near 
the Xorth Pole. 

The Svasom. The seasons as ^vchiiow' them In 
intermediate hidtndes sire marked hy differences 
ill tempemturo and often l>y anridmiii! vaiiELtiim 
in amount and fonn of I fie precipitjdfon us vvelL 


Tn the tmpies, hy trust, where change In tem- 
pc^rsitiirc from month to month Ls never great* sind 
often so small us to lie ^'Irtiially unnnticijahle, 
either ot sea level m at elcvidiniiH the ycur is 
divided into seasons on the b:i_^is of pn-'clpltation 
didere rices; rainy and dry rather than hot and 
Cfdd seasons being rc^cognizeck Tn this ch.ipteri 
the disctissinn will lie limited largely to cxplunu- 
tion and ronsideradon of those seasons which are 
uccompained hy considerable to great tempera¬ 
ture chiinge. Tliesie are summer, falk winter^ and 
Spring. 

It is a mat ter of c;ommnn nhserv'ation and ex- 











APPENDIX 


pi’deiKv thiit ihe liittcr purl rtll ni 

J.sriiian^ 41 fall FfJjntun, mid ninth sjf Martli tend 
in In L'nid hi n\\ pLirt.% nj tht Ufihtd Stalt='s. 

Siniilarlr* \i h tmv that Jiini!^ 

ur<* Cr^immniily wiirni (o UoU ItilPirrti^UjiU’ 
I let ween these wtintw-lT uthI t^dtler piirt-s of the 
year, dii^ sprbijf and lull muiiths arc eiiararlen/xitl 
hy more Tnodenite ti;Eiipi>^^ri]hires. These VLiriatioiis 
mn^U i>f cmirse^ result fruni the hiel thal the 
varinijs ureas of the United States receive more 
heat fmin ihe snti nt seme seLisoiis dian at odiersr 

El is Eipparent tlmt part oF this djfTeretice must 
arise frotn the faet ihat daylight p-riotls are 
Ioniser in summer than clnriug the ^vinter, Eor }ieat 
is receivx^d from die snn dining the tiny light 
p^ricni [inly, i’herefore tile longer this priod^ 
the more heat rijtLivecl tidier C'Oiiditinns remairi- 
iiig L'tirixtant. hi vi inEer, liy contrast, ■when days 
are short and nlglils are long, much less heat U 
received aiiel teitipTalures Lire corresp slid [ugly 
lower, "nie fartlicr one travels from die rtjnator, 
the greater [Iie- dilTeri^En^T in the length of die 
<layhglit pTPnd l>t‘lween sLiEinner and winter, 
I hire Fore the greLiter the temperature differeiiL’e 
Intwini ^hiijk* Kvn seasons resnltitig frotn thisi 
laosu. (See Fig. 4M arifl Tahio IX. AppendixJ 
This variaEioii in leogih of the daylight period ro- 
soll.s htim revolution of the sMrth luoueuE the son 
on an Livhs whieh maintains a (hti^l, ineliEied 
pisitioTi with reference Eo die plane nf ihe 
ecliptic, .Ml that all lEs pnsiHcimi are [iiLrEille] tfi 
one .itiollii f. lliis^ h w’hal i.s meant hy "Parallch 
ism'' nf the usis. 

Aciothcr differ dice in tin? In'lmvifir of lln- $iin 


rliiring summer and winter is like\vi.se oh- 
sA.n\'cd liy most people who five in tntennedkite 
latitudes. Tills h lli^it tile sun is more direcliy 
tn'erhend aiid its ray.s are Eiiore nearly vertical 
in summer than diev are during the dilder 
mcmihs. As a result, tliey have more heatiEig 
power in July than in JanuLiry Lind heitct^ add lo 
the elFcetiveness of the lung pTiod of chiyliglit 
in causing higluT temprattires, ITus lesser 
rili]Eipiit>' of the sun’s rays during the summer 
iTionths of thi: Xorlhcrn fieinisphiTe results from 
thi- ^hiftLrig uf the sun^s vertical rays w(di ihe 
changiiig .^^asons. which Ills: heen considered 
earlier as a necessary acCompatiiTiLcut of the 
rcvohilioii nf die earth around She sun with its 
axis incliTicd to the plane in ivhich its orbit lies. 
Thus the higher temperaUires of siinuner re¬ 
sult from a longer period of daylight CHimhint^ 
wilh the fact tleit the mnre nearU' vertiCLil rnys 
of that Heaiain po^acsis gncHiter healing power, hi 
die tropics, hy contrasty wIietc da vs are essen- 
tially iinifEiirn in length ihrEuighoiil the St^ar, auil 
the ^’ertieality of the sun s rays varies but slightlyt 
ihu umoiinl of lieiil reccri ud is Eimch Ehc same 
during die differetit mnutli.>i of the^ year iintl nea- 
sous haseil on tempcratiire dilferetices cauiioE In* 
rectigTiii!eL!, This variable efFecEiv^uiess of the xuci 
in vviinniiig arciis in iiitcnEicdiate laliliides, then, 
results I rum the rEitadon sif ihc earth on [H a.\ifi 
out'c each ff4 hEiurs and its revolution amuud tlie 
sun onei^ each year, nii an axis svliich p pints 
c.-iiiiKEiLntly in oeic diiecEioEu but is irKdiudl wWh 
rcfereiict.^ |o the plaiii*^ iu which the earth revolves 
arniiud the sun. 


QUFSTfCJNS AXf) EXERCISES 


L VV'hal IwpeUe^! naike np tJvr TWihu svsIlmip? 

[hf" planets. What Ir^atlnn di-ies tlic rafdi iK’L-iipv 
S^illl Irh-rE^llL i" kp Elir sun .Liid tlu' ulhi-r plHinels? 
2r. VVliiil is iTieaiiE fpy the ''lielliieLTitrii- 

V^'fiy Wits it tlifliniEt fur OfN|H^riilciLs En LidvrKvile 
Ellis Eip'iity? 

Wfi\ c!ii Ehe hea^eus appcnir kP rutak' arotimJ 
Ehf tibw-rwer? WhiiE eiuiMPS Eliu appiirciiE rotuEiun 
cpf Ehe dEiiiie nf I lie sicv? 

4 . Fur huW a p-Hml at time hiLs it been be¬ 
lieved E>icll the eaJlIi re^ip|ve!i nf^pimd Hie Uirt? 
\li1iiil is llie .-ihap of the enrfirs nfbJt? How 

I his wfffTt the dfiitam r [if the enrEFi frt im the suu 
ill dilferenE times isf El a- Veat? U'ku Is ihe leairtl ! 
i»F tlie e.irlliX iirhll in iiiile.s? 

5. IE die eaflli ri-solved around tlie sun uli an axis 
whieh Wa¥ lerEle.il ta the plrtTie of the eelipliL-, 


Ipcw ■n-i.Piihl thr^ 4 itfiH'E rlie lengili nf Ellr diiyligllE 
prind flTi[| mir pTesi-ni seaMins lu iuEerunHllati? 
iatjliideN,-* \Vlial is ifn^ iH'liuil ineliTbaticPll uf lEie 

as PS? 

0. \MierV are die sun\ rays v+ fE ieal nu J1 Llie 1 1 ? (Ill 
rb'tif.'iiifHT 32? \V!ihE spcEal iiartn-'i aU' applied 
En ElifM- two itates? \^'^ll^E are the e(pU'noXeS atid 
wlieii dip they [iwiit? Why are thty STp ealkHl? 

7 - Wliat is the iLjigdi ipf the ddLlllght p^HiaJ tnirth 
III the Arela; Circle at [lit- ELeiie* uf Elic smTiiner 
snlstit^i? AE the linit uf llu-u-inkr srilstke? Wliat 
u die leriirtl, tif the diwligiiE priotl at ih^ 
etpiLilnr III! ail dates? Ihiw tha-i this affeCl antilial 
tt'UP|x-mina' mnge at Ehe r.^iuatar? ^ 111 * sea- 
vnis? 

In appmxIrriiaEely what Liilitiide will (he sitn's 
ras^lje Vertical .May 31? On appn.^kiuitely what 


SOLAH HELATIONS 


mi 


diitL-s will the filin'* be s efliL'Sil ft degrees 
snijlli of ihe eqiutor? 

0. Qn whsfcl imsln fc tlic Vfiiff dividLNj itilu itwiMJcW 
in tFn? WliV? 


10. Whut causes the sensonii as we Icncm' them 
JnlcriTi 4 .^iate lutllude.s? Why are tlniv fc^t rsed 
tJic* Nimhem and Soulheni linnSspliercs? 
tlirtfn' any advanlage to lliis andr d su* wliat? 


SELEfTTEi^ HEFEREXCES 

iDhnvin. W. E.. MathcmuiUnl Cfugm^Jjy, Aiiieriian iEoii of ihe seasons than timt in ynikf lest, bill it is 

Bixik Cnmpiiny, Xe«- York, 15)07. Cbiip. VUl. mtl liiglily technical anil siwnld be infcresliug, 

Tlii^ chiiptLT ixtnl4iiiJs a iiioru t^ttcndi-d 


5" 5' 


Ch/iptpr I'oiiij-Ninc 

measuheme^t'i; QJ7 time 


The Reekimin^ of Timr. llitjngh lUv 
JmpEiirtaEice of nx-kooing Hme aod exiicl 

daU\K is a relalivply rtwiil di-vulopineiLt, luid 
ihEHigh the writings of Herodotus, soniefimes 
knoxeii as the "father of ikistoryr \ioultl delight 
rnaiiy n mnrltm ’'student/ fur they hus c no tUlvS 
to Ir- leariaed, rnon Ims Iwen intefest^^d iik rttorcl- 
lug thi" passage fjf time sitKv the dawn of history’, 
^vhiuk he earved lih Ciili'udLtrs of stone. Kveii i>e- 
fore ’3i(X3(3 firCl. the Buhvloriian^i iii'r supptised lo 
liuve ri'i'kEined time in years h-niikg timriths 
each I the Egy ptiuik sysiern id wiitie years 

Liter lin^ linsis tor the so-LTilletl "Julian t-iileis- 
dar," Widely iisi-d in the \Vesterii world ontll 
eIr: sisEc.'enth eentury’. Iil thi^ AEneriens as ue]!, 
attempts wx*rL=' mude t4s th tlw se<|ueiiee tsf events 
on :i lifiie se-ahv the A/tecs Inung effxllEed w ith 
having II ealenrlar with n ye:tr ii[ S^i cLivs In 
length. These early CdilecaLirs. however* had eer- 
tain defteEs. 'nii-ri-fore they have Ir-i-ii rrnalifkxJ 
lor pi't'sient-day use, in i>fder to i-econcile Ehe 
calendar year with the '^Impiial yea/ jls regiircJs 
lengilt 

The YVflr, The tropical vimt* or Ehe ycxir whose 
length is determined by tla^ nnndR^r iif duvs 
re<|ntred for the son*s vertieal rays Ed E ravel from 
one Impic. ihe Tropic of CLiiiLTr. Ie> tlie oElu-r, 
Elie Tropic nf Claprief^m, and bich again Eo I he 
Tropic of Cancer, is the year Eo \^‘hich we E>r<!htar- 
ily refer, and |o svhich we endeavor lo arljnst our 
calendar* StortAcvcr, the mean lengtii of (hb vent 
IS not ^^ 0 . 1 , hut day% fir da vs, 5 

hours. Jfi minutes, mid tS.Sl sixxaids. Thus it £s 
iiect‘ssm' to iinrcHluci' lisip year, so ihut tin- year 
of our e.fctendiir will not differ Uhu gn^atlv Iroin the 
tropical year over a relatively sUmt peril hI of Eime, 

The Ctileniltjr. In aneleni limes, the itionn 
ratln-r th;in tin sun was I he coinmoii measurer of 
time, and even now^ the dides of some mligiyiK 


ob.wrviinees such its Easier are Gxed with refer¬ 
ence to the moon* Ihnvever, when the attempt Is 
lEjade to divide the year into irionlhs on tlnr basis 
of the mjIjj day of 24 hours, the Iitnar month of 
abjul days, and I he tJopkMl year of .364.422 
days, the siilkiisisions dn not add up exactly to 
Elbe total, the year. This introduces cniifusion* 
which has led Eo the development of different 
culendars* sev eral of whie}i ure still in use in vnii- 
OILS piirE.s of ihe worldtlioiigh the E>nf* most 
widely employed is the Gregorian, devised in 
hifSi nnd soon tluTeafter crjiiiing liito wide¬ 
spread ust*. When this was adopted in Great 
hiitaiEj, ilisj^daeing tltr JuliaEi calendar used previ¬ 
ously, it made a ehange of dale Eiecessaiy* Thus. 
aWLikentng on whaE w ould Irav^e ircen S<?ptemt>eT 
3* 1 j 42 by ihe Julian ealeucW, Englishmen 
fiitiEid it WEIS Septenib r 14 and rioted thfirngh the 
Uuidoti slreeEs. shouting “give iis hack our 11 
days*" 

In the Gregoriiin systtrm. bv providing for a 
leiip ycsii in all years divisible by 4, ext'epE ihrnte 
centuriid years not divisihSe by ITO, thi‘ error 
of the Calendar is so small that, over a period of 
IddtJ yenrs* the caleiHlar and the litipical year 
drffer less fimn a single day. hi the year as fixed 
Iw this caletkliir, the months are of iiTierpiiEt 
li'ngtli so I hat it is txim mon to lesirn I he numlrcr 
of eIuvs ill each as f-nllous: 

Ihirty days hiUh Si pleniWr* .April. June, and 
XoveinJier. 

All the fF'sl have thirty-one, s;ive the second 
one alirnep 

hich has four aiul tweiily-foiir. ttll leap year 
gives it ijiie thiy iiiori', 

I his Tiiieiipial niienlier days iu the months has 
i iTtain disadviintnges such as those iirising w hen 
hiring help nr renting pmpeTty by tlw? rnoiilh. 


measurembxt qf time 





Ftd. 4m. Stwhcliird tlnsc Iwlfcs nf iUe SlLites, in p:icli of ^bioh (hi- titnt^ ki-nK if thp local tmu- of 

thi^ lihid-lTi^rieJuhii. TIjc clotks on tliusc mcrsdiam dtow K Ix-tiinii fi tk carlii-r in (owiiid 

iKr id \he riiri^ qF I hnnr for 4 -ni:h Ik4i of IS d li^rigllndt' in width. Thi-rckrc dmi- is ^ 

houn! Ciirlu-r than EflVterri time. daylight saving tiinu is in local use, the Ontral tSelt klHpf Eilficm 

lime; the ELlSiem Belt, Atliinilie Uine; and odief;^ mahe sifniEkir clmrigel. 


This has of late years led to some ngilatioo for 
chiingiTig the itionlh-division of the year. Indicat¬ 
ing the interest in t-nleiHlaT change is eIic fac-t 
that a connniUee sel up hy (he l^eague of Nations 
luis worked on new^ versions. 'Hie Isest knnsvti 
csf these puNposed changes h the I’^-nnmth t^ilen- 
chiT* ill whieli the fitsE of each irnMith w'oiild fall 
on Snntlay, but no coinxlry lias adopte-d it us yol. 

Lon£;ih«fi” micf 'rfnie. Wfliiin i\w year and 
tlnring the dity, the snn ia nnr ihnekeejx-r, for 
the meiin solar day* or the average interval from 
son noon to snn olmiii, the time of day wheTi (he 
iiun’s f-iys iiTc most ni^arly vertical, is the day 
as cniTinicvaly reckoned, u period of 2d boors in 
hrigth. Each day of this length, (he earth eom- 
pietes one rotation, ihereliy prcjdncing an appar¬ 
ent jonmeS" of ific son siri'jiaiid the earth. A^t it 
turns, the son's rays, which remain constant in 
|[M.Mtioi]. strike diiJerent ptwtioits of the sorfacM? of 
I he rotaEing earth, tltiring the i-ntire 2Thniir pe¬ 
ril kI Lowering -16(1 tli'k^ues^ or tlw^ cmnpicte cir- 
ciitiifererice, at the rate of 15 degrees each Imtsf. 


Since the carEh rotates from wTst to east, the 
sun's rays reach points to the east earlier, and 
llvose to the later, Avhen I he earth hai; turned 
sufficiently to bring them into the path t>f the 
MiEi s rays. Thus the sun rises earlier Eo the east 
of IIS and l.iEer to our west^ wdiich means Eluit 
It IS Lder in the day to the oust and earlier lo the 
w^esl- lliereforo. when it is noon at Cfiicago. it is 
aftertH^PO at New York, and fore noon at San 
FrancisetJ. 

'tliC ehiuige in time f>i‘tween places east and 
w'est fif one iiiiolher is gradiLd, amnuotitig to 1 
hmif for each 15 degrees of longittide^ since this 
is tfiv leiiglh oi time rcipiired for tljc sun's rays 
to cover that i^iist-west distahcv. Therefore if a 
a mat] sl-H his waltli to tlie iT:irfeCt local time and 
tfien I ravel s ^vcsl. wdiere it is earlier hi the day. 
Ills iivateli will be fust; if travels casl+ It will 
Ih' slow. Furlhetr to eoublc keeping correct time* 
u^ mrsiittriid Irv I he Min, it w'oultl lx? iiecessjirv 
that lie resi:t his viLitch sieudily us he tr.iveled 
either east or wi-st. 'lo cliiniiuito (his diHieulty, it 

























Fi( 3, 1^17. !SljlTidjkrd limi> hiAin lor ihp uHrld Jind I tip iTilcmnliDiijil Mln'. Tiuw Urtls un- :i]| 15 dpgfPCS Wltlr ihiid Jrs'giiliir in. widlfci mwt I In- u.ilt-jr, 

(ur llii^ lut ttiingilipLitliitiv; tfVvt [fit- liiiid i\tiy ijir)* ijk vvFdtIk Eo suit tut ;k] tnnvi'oipMm In MesJco, fur time Fit npiirorjii uve^jv^^I i 4 Tt% iu 

Lo^^i^rCutifiimi^k, ihiniglk nol OVlT E]k£Mid[ik4?iL-lU OL‘eJklll. Li>c;i]h'.. elImPk t\iL- tJriiP 'ki-pl muy ikE)! LOJEfikmi hj ifcpp ^Euiid.krd ^pEoiUr IJklETinktioOiil Djitp J.HkP 
Elki- liiirf EliLkikj!; wirii. Ii iUti' d^itp t'linngi^. Crossing il firtkiki rvisE tn ¥h?>E, S^dnrJiiy l«i'tPiiJt'Si Sia]kil.:L\ un(ti>ne ](>*:> ji iliiy: i nkssilng h in iIil- u.wrsc^ Eitrr^!- 
tiuii, SEindkLy liei^Ekn SLilLirdat'. aind cLkV gikiikt^J^ 
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^^_EASURl^^IE^T OF TIME 


is practice tutby to kt^cp ivliut b 

kriOM^ri lis "'stikniilLirf! tiiiu?." 

Prior (u adtiplioji o[ ihis priiclk^\ petniit-' kupt 
tb* lueal linie of tlic iiciirfc'st city ^cliiclw tifatjl 
like uiix cuE of rm'lioLids iiiid tnorc esUMisivc travel^ 
cjoined little iiicoitvonicoCt'. V\’it!i iiieieaskn)' ruil 
£.tjii 5 ftnn.Hoii and mcr greal a>idiisioii r^‘^^ 1 .llted, 
for init osiU did I he railn>ad time dilier fmsn \\mt 
[iE each IcKMhty, hut even that nst^d l>y tl^e rail- 
roinls nflt-n ViLritnl. each ii.nl line oftt.n having 
aii arliiitniril} cbost“n time ai its owiu 11ius there 
rnighi \h* ^rvt■^af einrrect limes iti any given city: 
one the local timi\ and one lor eacli oF the tidl 
lines which nerved the fciminuriiity. I» those davii, 
when one ctPiiteEiiplated ii trip by rath he foLnid 
it nccc'Ssitry to inLike a itnnpiltation in delemiine 
v\ heii liis traiTi wotjliJ lcave+ tor tlu^ UM-'al time 
pind iluit of tike railfOLLd were not the siirno. In 
fact, I he times were often “very irikiclk out oF 
joint"' in those days, in however, the rail¬ 

road iessoelatiEkEiS ngrc'trd on a nnifonn system^ 
ivikieh U iu>vv the legal time ai^d irj use fjy prac- 
tk'Lkllv all persoiiii In ihe United States, eseept 
LLS eoinplieated hy dHiylighl-savtng time, v. hieh is 
nothing more thini keeping the slaikdard time of 
the belt immediately to lhk,i east. 

Tliis system itivnives division oi I he United 
States into time liidts, as shETWTi in Fig, -136, each 
keep! I kg the time of the rniVl-nU-ridiaii of its btlh 
Thus the EasliTik I pelt iLses tlie mean lime o! the 
7Sill meridian; the rtthi'rs, llie times of the 
meridians showti in Fig, 436, \S"itli ihifi protx?- 
diire^ it is now iieE.rMtJLry to change time only in 
travel hmu rme Ix^lt to the next, aikd iW elamge 
is always exaelly 1 hour, T\w irrrgniarities of 
the lK>umlaru-s of the Inks result friPiti an en¬ 
deavor Eip aeLxanmodat e lhl^ system to I he con¬ 
venience of largo cities. 


Tkc' lifife iJne, When one travels ivesl, the 
day b lengthened l>eoiuise the mo rises and diiy- 
light C'omcs lalef; w^lu-n to the east, iW to verse 
f^etmrs, lor the son rises oarlier. This chaTige 
amounts to I liOLir for each to degrees of liuigi- 
(iide covered. Therefore, ii; trsweiing entirely 
arnnnd the earth, or 24 limes 15 degrees, in a 
Westerly direetion, an entire day is lost; in an 
easEerly tliTeetioTi, a day is gained, Tims llie 
iiailtirs nf MageltLkii, on returning to Spain in 152^1 
after having cireiimjiavjgated the glofie, arrived, 
according to I heir recliOTiing tni Septermber G, 
ihongh it was actually Septemlx-r 7, for they hiid 
lost a clay. 

To avoid this difficulty, St is tkceessiiTV' to estab¬ 
lish a line where tiu: date will change^ This line 
is knowni as the “internaliOTPul date line," In liHa- 
tion, it fonglkly folimvs the IBDth meridiaii, as 
shown in Fig, 437, for this camses a minimom 
of inconvenience, ,siocc: St passes throogli arei^s 
w'hi^rc few |>t:‘ 0 |i!e live. If the Ulkh inertdian \^'esl 
rather thmi ihe Ihihh w^ere used, wlw^n It was 
,Siii!day in Chicago and [iipirils to its easl» it 
wonkl be Monday in Minneapdis and points tn 
its West, If tins were so, a iraveler leaving Min¬ 
neapolis late SisiLLlay night wtniki arriv^c in Chi- 
eagu iMrly Snndiiv mrprning, which w^mld l^e 
eon fusing ut l>esl. Further, there wnnld Ix' two 
i-elehoilions of the Fourth of jtdy and two elec- 
liiio days, one cast, the L^tfier west of I he date 
linen for cflH'S oidy a few miles apart. In crossiiTg 
llie line in mifl-Pacific, ilur pnxednrc is simple. 
Crossing tn Elie vs'est of the liric^ the calendar ts 
Set one day ahtM<f: crossing to its east, hack one 
day, 'rhtis Tuesday bea^mes Wednci^lay. or Mon- 
da v, LtTol line cither loses Tuesday or hits two, 
tiepaulenl on his dircctiEin <if iraveL In praeticsij 
this is less fusing than it may ap[tear. 


,\S0 EXERCISES 


L Why vivis Eicenrute jeckoning af time U'sji till- 
pkrtiLiit in Elki^ pii-si ihan ii iv al the pri'M.'iil diiy^ 
Wmv i-.irly did iii,iii U giki U\ use u akU'iidiif!:' Ilow 
1,1 id ihk*^ tNirlv nlk'inLrii eailjl^Lfi^ wilii tln>se of 
pn^iCTkl? 

2. \V lial h tlli-iUit liy a tropU al year? A Cdli^eEar 
year? \\'hLil relaliian diK-S u!ie Iwar lo ihe olher? 

3, Wlhit diilk ohjes are encviorkti^od iei iohil^ling tl>e 
calendar tii the ^^^^pk‘al year? iloW lia* thi:» pob- 

li-in I keen 

4- VMiJkt 13 , iiivLuit by IfNkp yeiir? do leap years 

ixviu? Wlw i. the prest^iit iiut'i^ikal niimljer of 


iUys in the inmklhs a disadvantage? Wlial pro- 
]h'k!f,kl has h<?t‘n Li^H'ajKcd to nunedy lliLs? 

5. l\m\ many dt^ft^s nf kingitude are entered by 
the sun's tLW S i-ach 34 htinr^? I low irumy degrees 
i^aLdi fiinir? iti whrtl (lirectioTk dtH'^ the eartli mtikte 
im il*i iciis.? tlirtv diws this alfi^^'t llie time at Xew 
Yiirk City bv itimpirisoEi willi tlvftt at An-' 
geles? 

fl. \VI hiE i:i nw'anE by standard time? is llk« 

wicltli I if the ^tiiiiiiard-Eiiikc hells ever thi* oeeans? 
Wily dtk tfciev Vary in widlh iwer tlw land? l>k aU 
areas keep Utandlrrd ttElie? In traVrt Uvm New 


Vctfk San wIilh thangr uekI hmv 

miit li ivfiitlij ii lit (j!i iinikr Jei rt'&iHUfig 

n TiViEtifi stj tluit il ^^-nutd n^giskT itPirtt-tlv? 

7* Wtiy (Ikl llic uiikpn$ qf lose a <Liy in 

rc't-kBHihi^ iij tfiia^ \v\m^ lht*v cirt-iiinEhavi- 
l;^1tlHl liic Huw jU tliii 

sKLKcrrED 

r[LiJTiMifn> l4U“iEi C.. irjfJJj%/jfp 

mid Thrtc, Siiii t'f C4>mp4.iiV> \t'\v Yark. 

Tliii^ di^als with (hi,' dishihntlon of 

dutylighk E'willghE, d^ErkTit-S!;, und tinir lai ih^- 
<r-irtK bind dkir rflaliuTt^liip to huiiiiUi 


Why is [hf d^lfi Ifoe li’pC'iiti'd Jfi ihtt iiiid-Faci^c 
raliiiT thun wiinn* M wmM vtin* Iblrgc cif 

land? ^VllJlt vi-ntilil bn stiEllt- dEsadviiiita'iii-^ nf luiv- 
mu it cross imprartrtnt, dw^soly pnpiilutt:^ lutid 

mfUL"«w? 


REFEKEXCES 

|iilmi^i3. W, E,, American 

BiHiL Cninpiiiv. Xcsv York, lycir, CTiuu^. \\\ \\ 
ViL 

Tticsc clmpteni divtii^s Umc, Uic calcndiir, tuid 
t 3 ]c dkiltr hne^ 'J 1 if ^ludi^lt will liEid tlie luit uE (hp 
thrt^ nf porllcidar intercsE. 


chapter Fifti/ 
CLniAl'lC TYPES 


Climatic CJtissificiiinm. In cliissifyin^ dimiiltiSn 
it is dt^sirnhlp tn tlir :nitiiiiiiiiin iLijnilM.T 

of Ey[ics wJiieh will uicliEcle l- fleet Lvely ttie 
eombinutiooK of wcliIIht <KiT]iIiEionj;, for Ef the 
ruiEiilxL^r iji UM^ liirge llu- oh]t'^?livc of ehis!»ifit.Mhon 
is not realizjecl. Forlhei, in doBtnlEun of tv'pes, 
the crifk'ul tlin^atic elements wliicli stT\^e as th^ 
l>asis for their itlentity str«? W^t des<^ibefl fjiiaTiti' 
Irttiv'eJy rsitlifr thnn tiy expressions whkh Iieivi; 
relative values only, 'I'lius asSiitemeiat of tempera- 
lures ill is prelerahle Id cme in terms 

such as “hi>t/' “warmr or aiitl one of 

rainfLill in fncfie3>T mllier thiin as ' hcEi^y," *'mEKi- 
erale^" sjt *^li^lit." 

'I’he Kbp|>im system of chissificaHon piT-sii^'Siu.^s 
I his ailvantaire, llierrfore it will W*- fEillisvved in 
this chaptt^f. In its extended fonn, liowcvt-r, nearly 
sijlplvpcs are reeikgEiized, which is somewhat 
confusing to one whip cicsiri^ only a general pie- 
litre of the worlds elimates. To ehminiite this 
dilhculty, the nmnlicr cif types thseussrH] in tlie 
fEiltfiwing pjiges lias l>een reduced tfp 1-^. ewn 
tlmugh this liEis uecessitaEird iiielnslE^n ot some 
diversity of conditions wilhiu die liiiiiLs of et^rtidn 
typc's rr^ct^gnt^^rd. Further, minor irre^giilaritu'S 
E>f iHiiinduries In'tween typ's Imve Ijcen elimi¬ 
nated, widi simplicity nither than siriH juxm- 
racy as the ohjcclive. hnr more detailerl and spe- 
dfit mEip^. the student is rcferrril lo tfie selected 
rrff'trtices at t he eiifl of the chaptiT* 

Mftjitr Sithdhijfitim vf thr CJiinrjfk C7m.n/im- 
firm. In rhis elnssilication of elimmtlc fvp^s. ihrcc 
major sohdivi-SiEMi't arc n‘Cogni/ed. llitTie are ihi: 
d^^^ humid, and pohir cliinate?^- The first hvti 
are dislinguishi'd on I he hasis oE raiofalh the List 
on that of tenipiriitorer Ifi the “^ir m dry lyp^s. 
the precipitRtiEjri is alw'ays sc“4uty utsd sotnetimes 
ver>" light, the exact amount varying with tem¬ 
perature, which aFtRrIs the ol evnptmalion 


atid iKMit^e the aEiKaitit of water required to jmp- 
jwrt pluiit life. In gener^d, vegetation is sparse 
ind drooght rehiisi.it] t iti character in iiri as Nviih 
such climates. In the hiniiid climates^ the 
"CJ* Lind D” typ-s, the rairdEiU is sufReieiii to 
heavy and vegeiaiion b more luxuriant. In the 
polar or "E" typs. low tennperatores restrict Iwiih 
plant and aninijl life. Each of these ma^ar typtvs is 
SLiUiividedL the "A" into two, the Ititu iwn, 
the **Cr into four, tlw? ’D*" into four., and the 
"E" into iwo divLtiEiiii^ lo additjim, an "^11“ or 
high Lind lyp% reBccting the elfeets ipf eli'vation. 
is reeogiiized, Tliis makes a total of 15 snhlyp's, 
eacli of w hich is descrilw^il dw follovving pages, 

TfE^piVvd or "A" Tin sc Lire di^tin^ 

giiisfiiH) from other luuoid tlimLitcs on I he basis 
ol temperatures, Unng chLuaderi-jrjf^l hy an aver¬ 
age of 64.4 F. or over during tlu' eoldesi month 
of the year. If ihe rLiinfall of an area with such 
teEri|RTatnres is ani|}]e in amount and well dis- 
trihiiicd ihtonghL^iit the year, its cliniLite is o! the 
“.4t" or Tropir'^d I lain-Forest type. The sev^md 
tmn of the letter designation^ or is derived 
iroiTi the Gt^niian weitcI “feuclit,'^ Eneaning ”w'ct ; 
the Tiiune, "Tropical Hain-Fon-st t'limate*^ Irirm 
the ItJViiriaiil forest grE>wlh. If, by com fast, the 
winter months are dry\. tin: elirtiiile Lx of the **.“Vw 
or "Irnpitid SjiviniEia'” lyfH'. die "w" n-terriTig 
to the dry wiiiler.s. die term “savanna" to Ihe 
clninictiMistic grassland vcgeLitioiE. 

Tropicfil fhjoj-fbrt'-pf iPr C7fnui^rH, ‘fhis 

typ’ of climate, with its ctnuiinEoiisSy high tem- 
pTalure.s, G 4.4 F. or over, ami its ahmidaiit, 
wcll-dislrihiiti^l niinfall. is confinetl to a Ipclt 
alHMit 14 ^ degrees of Uititiide in width, lociited 
mi either side ol tin* cipialot. wflh tongues ex- 
lemliiig nurth lit id ^imth into trade- witicI tn^gioEis 

on east-facing coasts fiiicLed hy high Lind li^if- 
riers. TemperLitures, ia4 only ihe Ltetiuil hut ihi? 
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Fh;. -i'Ul CrLiph rn sLnw ty[>iL'iiF ti?nip'niEnri-s 
jtli 3 |]r4.?LvpiliLlii;?li \ht a pSjLf witli llu^ A! (vp- iif 
L‘ljlTMlL\ Ik’lcm, Br47:il. 

s^ti.dljle :is wfli, Liry for lunTiKllh- b iiVv 

rliiif hi u SiniKOEiLiI Ei^mptTLLtisrL" ran^c 

is nil iijom mtyrv tluin 5 ur liucI .viirnL-tinjei 
It^ss iliLiii 1 doi^ri o. |:):iilv r.iiipe is likt ^vi^ sru^ilk 

1 > 11 E tTt-iiL-rally K.-ver*il times the :iiLikii^«l Prcrtijn- 
LithiTi iif nimEniiihly (Hi iiielies or rn^rev 

'iVefl-cfistribiiEfti ihronghmat (in* yeiiiT^ aim! all in 
I hi- Ifjrih iif r,i\iu S’i'hit’h falls in hi^a^y sbtm'iTs. 
VVitiijs are bghE JihEl variaisle fn the (Inklniin 
iM'lt; on EnLile-u-jod cna-sEs, lliey sire slrTusner and 
alFortl Nfimr uAivi fmiti the f>p|irE-s?divu heat. ‘I’he 
i^rapli for Sjii^a|wrE% Mafiiya^ Fig, -j3a and that 
hif Bi'lorn, Bra]fil* kIiekv ti‘Jii|ierattJre^ 

and pri-eipitaHnii For typkMl stations with this 
type ol C'liiiialo. 

These ci^iKlitktms are favoraldo for gfEnvth of a 
lii^Liriuiif e^vri^reen fiari:EuiNrjci fore^st, its Tnwer 
levels a (angle of liitsias or mane 

i'pi|al ivies stn.'li iis lfr>pif^al nrc lnds altachc^d to 
ihtr laruiiilwa of tlio whi-rtner light <Hiirnjs 

darnngh the dense craiinpy of loaves o\^Theu<L 
The Forest i,id:irk. wiElirmt smalt, green ptimt 
gnrtvtE The nnimal life Ls ehamclE bv mara^^ 
sfK-^ics of reptiles siieh as snakes; hrightlv txdored 
hinls like t!ie parrtrt^ monkeys and oilier tree- 
elimhiug forms, inrlndiTig ciimivtira sneh as ifie 
leo[)iird< pins mflhorLS tjf inseets. ^^Iiere tlu^ Idresl 
ernE:r hrE-aks dmin along stream efiiirseir, tfie 


hippEipEftiirnns, ttiKKnlile, and other marsh iind 
water deniHnis fiitd eoTiditfans fiivorahie, 

Foputattcjii sparst.^ atid Uiekwnnl and limited 
to priniftivc hunting and agricnitiiral trihes, tx- 
et^pt wdiETe dmliiced num inlnule^L his planta¬ 
tions, generally iti iriide^wind ar^Nis. IJviiig win- 
ditinns are so pjor lhai regions with ihf.S type of 
eliinate are generally etnisidered to be ujl favor- 
aide for greul fntmre deveUjptiient. 

SuerJEinn or Am C/fpwo/^n On the ptdeward 
l>ordcrs of the c'ontinnni.i^Iy well-wateritd efjoa- 
(Einal rrginns of (he fmpkSr and fidaiid frDjn their 
extciisioELs inti] higher jatitudeA of the trade-wind 
regifiiis, Efie demsc forest growth is ri 5 j>kiced hy 
tall gTiLys and scattered trees in the Sas'aiii^a or 
elimate. Aettial temperatiires ftre still high, 
i*ir this IS an A type^ of cJitnate, hut 
leiii|>t ra(iires during the relatively long dry' sea- 
son iire louir than in the "‘AP lyiie, Seasrnial 
range is likewise grruter, S Ut 15 degrees, because 
t#F eIh" fiLgluT Iiititudo^t; iind daily range, espt^ 
eially in tlje dry seasoin b cniLdck^rablep some* 
times its much as 30 degrees or more, Pm'lpilzi- 
lion is not so heavy as In the tropical rsiin-forestp. 
ordiiiiirtly 30 to 00 inches, hut sOmetiEiieai much 
less on tlie drier or poleivard margitis, fluctuating 
t'mi.sidemhly in amE>i]nt from year to vi-ar, hut 
always W7th a deflnitc stsisonjil niaxiniurn. x^II 
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CLIMATrC TYPES 


fill 


fftlls w ihc fonv of rain and in shrKVfi-s cif ctm- 
^idt-rEkljlc iiileTa^ity. Thu grajih fi^r Ciliaba^ Brazil, 
Fig. -t3S, aiitl thni fir B-Eiinliayt India, Fig. -Ill 
,shiiw luinp+^ralurus and pri;c3|ijJalkins for statii-jii'v 
witii this type of cliiTnile. 

These eliniatfc cmnditjoh!; are favorable for ihr 
Til Ilk growth of tall grasses which spring up 
ripjdly after theraiiks, imly to become harsh. dry\ 
Lintl uopLjatable for aiiinials dkiriitg the tltv" sea- 
stiTi. Snell trws as oMtir are St-attered, ^ihed tfa if 
leaxe^ dnrfng Ehe dn' periiLKi, aud are often pro- 
Iceted by thorns. Tliese are the conditions oi tlic 
Llaikosaful Caitipcis rcgionji of South Aineric-j and 
of the Sudan and veldl uf Afrie.n Tliis gfa.sKkk]id 
vcgi-iation fnniishes tood fE>r iniliinn^ of herhivor- 
iiiis aniinLLls^ wliich ii» turn [ifFcrd a food siipply 
inr inmieroiis s]3et'ks of ciirnSvora. 'Hits is the 
big-gitme ceimtry of tile tropics. 

These sLEme elements of eliinEite and vegetiititm 
^vhich IwvDT animti! life make this the most desir¬ 
able of t)ic Icnsdand regioiLs in I lie tfEipk^s for man. 
In pli'irvsK grdzitig ^dlofcls the Ixisis lor siippEirt; 
again agricuUnre, particularly with krigEiliori U» 
supplement tin? scanty rainfall of the mnter 
months, ctiahh!^ effective productjon nf ctilti- 
VLited crops. Tlitis these regions support dense 
native pfr[HilatiOEiS, which vhm*s [hem effeelivelv 
to white ct)lriTit>jalionp for whiles eannot etanp-te 
snetessfiilly i^ith thr prescski oeciipanls hecausc 
of their higher statnkkfds of living. 

Afi or‘■C“ ChtnriJe^. 'nH-sc are (hffer- 

cntiatcrl from other hnmid clfmates on the liasis 
of leiikperalikrc-s. which are hiterEncfljEktc l>L::EW4t!0 
those of I he tropics and those of higher latitudes 
where ^\iiiters me severe. Therefore, though the 
four seasons coininoii in iiiterinediaEc latitTales 
are dlKtiEigniiihidklep flicy »fe not pruiiEirmced^ for 
a mioiiinim of 8 of the 12 nmntlLs nl the year 
hiivt^ ti'nij>i,Talnres over S3,fi 1',, viilh at least 
one itk v^hiuh the thermtimeler reaiUng drn|is lie- 
low b-f.4 in all, tlierc are lour snbtypes: the 
'*Cfa,” "Cfh/* aiKl in thi* "first tien, 

’'f*f:r and “CHn"’ prt^e-ipitHitit^n is ivell distributed 
Ehronghm it the year* inilicLLleil hy tlu.^ "F* hi I he 
letter tk-sigtialion; in the last two, the ‘V" indi- 
eales dry winters^ the dry siinnriers. Itias^ 
much ns the *'C’' ■ciiinatt^ evhud through lati- 
tIJI]e.‘^ which reneh from the margins of the tropics 
^drrko^E tii the jMilar titeU-s m sonit- ^vrsl-fEkcing 
LtiEkstal EiTi'iW. lures vary SAiniewhEfct fnim 

Mihlyp' to siditype. Tins b indLcaU-rl by the third 
IItiers, and “li,^ ita the firvt two sif ffie sub- 



Fio. 412. CrEEph to lihtnv tynitat r+:tJkix?nkture3 
411 al preuipitatimk It^r a pliiue with the Cfn climate, 
Tiikyo, Jainm. 


ly|a«,v The ‘'a"" indicates u lempersktiirc of nv^i 
TLii" F. |jk iIh' warmi^^ti mniktli; the ”h" emic of 
less diari F+ during all months of the yc^ir 

but at least 4 moiktiis svith t^'mpcTtilures over 
ocr F. 

Humid Svbiropiciil or X/dfCie)" CUmfitr^. 
Those types (kf cliniate occur on easl-faciTig euik.'ibi 
on the ]KdeW'«ird fiKLrgfns nf ific tropics. Inst ween 
25 uikd S5 degrc^cs of hiHtude. Bin.'-ause of tlih 
localion* 4 ».msoiiil 1 changes of tciupc:nilure over 
the liirgcr land masses sneb aii Asia are sriflicieiit 
Eet produce a iiioiLsotinal effect, which is generalty 
reffccte^l in distnbutjon of prccipitatfori to an 
c.vlenE tliLkt wiiilers arc relatively dn' And the 
chitiale is designated iUf“Csv“" Stk type. Elscsvlierop 
ihiiH effiHl't may 1>e IciS profiouTieed. niinkll nitwre 
Uniformly di.sEiritHili.Nl tlinnighaiiE itn" s'eir* siiid 
the .snbtyp? I^erornes ^Cfa.^ ha cither case, pre- 
Hp] I .It ion la ample, loo.stly raiiia, and terTk|HT3ilures 
are csver HXV T-\ during the wamn^Ht montln 
with winters mild, as stunvii in the graphs for 
Hankow "'(C'ev),'’ and Washington, 1>. C, 
"((JhkJt” ITgr 4BW; 'JVskyo *'£Cfa)'" and Uaiad 
"iCw)" Figs. 442 and FIS, 

This is a pl^aisauE typt' of climiite in si'Vrral 
rrsjx-fts, fE^r w-iiiters Eire suffieJcotlv rnihl to jire- 
M'lit the fipporlunity hn resfirt tlevclopmcnEs such 
Lts iFiose ol J^'ltyriLla and flic t7nll C'oEist. Sntiiniers^ 
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Fit., 4-H, <jrLiph to alji>w lypk-al tL'mp:!iriitiErc& 
i^kud pr'C'^ipituliciii finf u pliic^ tlie CsK' ly|30 e!iF 
chniaEt^f KlutiEji, Fftmli I tndti-Cl dim. 

liowvvxT, nTc lirtt sn for the mctiisil tern- 

ptTx^tiires Lire nithiir liigh. iiiid in rtsstictJiHoii with 
:i situill c!;idy rLitigit oltvu not exceeding 10 tn 15 
Lind liigii Ininiidity, the he:it is nither 
cnLTVHitiiig. Tims X^'jishinj^tnn, n pk*;i5iirLl plaice 
lo live chirnig iniich fiF the ycLir, is hirgely de¬ 
serted hy those able to laiw dnritig tlie siitnmer 
TiusntliK, ii'lien sensible lempeTiUnres aW intlcll 
iiigber than llu^se rtxtirdrd by the therriiDrneler. 

Forest growths Ixtlh ha^dw 1 KHl and eoni/erons, 
uitli Mimr seLitterecb cultural!v indneecl grassy 
I openings, arc churLietiTislIe of regions walh this 
ty|x^ o[ climate. Tlnis InrnWriTig Ixeomes an im- 
pnrl.iTit iiHlnslry iti many such are.iS. Further, 
wliere topography ami -wa'ls are suitable, the cLi- 
rnale oi both the “Cfa" and "C'w"* types jxrmiis 
prodntlioii nl a great variety of crop^i^ which 
Icntls to iiieri'Ltse the profits frtwn Ligriciiltnre. 
There [ore areas with cither uf ihese hw ty|x^s oF 
climaEe generally suppjrl large [arm junpuluticiTiSK 
somi-. like Ehose of south China, among tlie 
flcns^^si III Ehi: worhL 

.1l|<'di7tTrirriedri or Cffmtjfe. Tlijs drv'^-siiiiii' 
Jtier, suiitfopk'.il climate dt'rKtrs its oLiire Irom 
thi^ fjiet thiit jl fs the cliarurtcrlstic type in liiids 
which iKirder the MeditcrraTjean, hi gcncriil. it 
ocfiirs on west-facing coasts on the pole ward 
ni.irgins oi I he Iropies. rooghly Jn'^tween 3(3 and 


41) degrees of btitiicle. Bcciinst* of the rclLifivirly 
low Ijititudcs ill s^'hifh urt^as s^ith this ty’[X‘ of 
climate are tiicalecb winEcrs, which have jisa^ragc 
temperatures fif 4 O'" Eo 55 me iioE cohL 
Xetthef Lire the siimmers^ wilh temperatures of 
70^ to W® F., esce^^si’^■^4y luit^ Elirfuigh jovilv frotn 
tin' marine InfFucnce along the co:ist extremes of 
lieiit and anniiLil ranges of tcrnpiTalnre are 
gn^ater. Daily range of ti tnperature in summer 
is normn'illy confiidera!:ile l:K'aiiise ol the dry air. 
lljercFtsi'e nights^ are genera[Iv cool atid com- 
Eortalilcs esTii thougli the heat in the suii at 
inidckhv may be great- FriX'ipil.itiE^ii never 
heusy and generally light, seldom nifjre thiLii 30 
luid often l.^libchiis ivrless. It is piwirly distrilmted 
Ixri^iusc of the winter maximum, and* at or near 
sea level prLLcticully all in the form of rLiin. The 
graph for Lo.s Angeles, Fig, 43^i. and that ior 
Athens. Fig. 444. show typical climatic cumlitJ oejs 
in the Mediterranean or "'Cs” type of ellmati:. 

Ik'Canse of limiEatinnii imprjsed hy precipita¬ 
tion, forests Lire confined to elevations, hnt rain* 
fall At and near sea level ts ample for siipjxirt of 
grassy vegetatitni and scatEert^ trees and brushy 
groivlli.i in hivorcd locatintis, XllerekTre a Iwi.ds 
lor grazing exists and it l>ecnmes an imp^srtant 
industry in many Medilert^nican areas. A^Ecnl 
tntc. however, is hiiTidicappcd by both the stmaU 
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t-io. I ll, Cr.iph In dwrvv lypJcLjl IeTnpfTatnr£«, 
Jn<l prta.ipitiiliL:n frir d pLar with ttie Cs type h4 
i liziiate, 
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CLIMATIC TYPES 


m 


AiiEiniint aiitl distrihiitJon rtf pn-t ipst.ilion. 

TiuTtTotf h iittrmiilty Unijit^d iu ibit growing 
ol Llrnii^lit r€‘siiilaiH curtails. extTpl wliert* irrigsi^ 
Hran Is pi''isihU% Then*, it tciittL to be ot tti-e gur- 
dt [i type?, with ptudiicUoji vegtitiibles and fniil 
trops jiiieh oriingcii ^ind lematii Thi5 h ctiTi- 
5 iiii-rt-d £1 vury pleasmil type of climate by iiiiiny 
jXT.wins. For ujTilers art mild, summers lire nut 
tryiaig. iind ibr suii shines mast of the dayligbl 
p 4 -ritKl (Jilting the warm nioiiths. Thesie eutsditions 
pennil LniLd<-Kjr life mictst of tbt ye-ur. llierefute 
art .Vi w ith ill is type of cliin:de lend lo develop an 
!Mip>rUmt louriiit industry and lo attract miriiy 
pcrmanenl residents in the later years lif their 
lives. Thus Lus Angeles, for exmnpks hii^ conte 
to have the rf-pntatiun oi iH^ing the "largest Iowa 
citv in the United States.'" 

Marine C^kid prXff^ CMmutv. This type 
of cliinate, elmracttriied by a marine influence 
tlkrangboui tlic year, tjceurs in areas tm wesi- 
raeiiig CTi.Lfits, located pak-ward w ith referenre to 
regions wbicli have the Mediterrauean or Cs 
type oi climate* During the winler, tlie winds 
fmtn oil Ihc^ water keep lempt^alnres relalively 
higlr su tVmt they are generally alKJve ftiezing 
und commonly 40 ^ F*: during the summer 

jnontbs, the whicU from over the scaler keep the 
land teniperatiires moderate and seldom in excess 
ol 70 F. for ai\y month. When temprratmes 
around midday rise to So I'l for several dayi£ ni 
sinx'cssion, iinlced, the inhahiiatits complain of 
die heat, though Tiights. even tlieu. are gem rally 
awd. Tills type of dimaic reaches into very high 
latitudes on west-facing eo:LstsK for iniirire in- 
Hnenee esletids its modifying elfeci far lo the 
north and ^lulh of the eqLiator. Precipitation is 
wvW distributed ihroiighont tlic year, hut iprdl- 
iiLirily nut heavy at sea leveh I hough inereasing 
up to ^M)^m■heio^evell more at elevations. Fstxpl 
at some tlistimcx: alxivc sica li vel, iniisl of ihe 
preeipitalioii i-s in I he iurni ot rain, and during 
the wiTiter Tiioolhs there is much fug and 
I’he geneial distrihoElon ol lem|K'ralures atid pre- 
eipniitioii Inf Seattle, where this type of climate 
is tvpically developed, is shown m the graph 
jiC'Cnmpaiiving Fig, 4;3i8; and for Paris, France, 
iu I’ig. 445. 

The native vegeladon of sueas with this typ' 
of climate ts typieidly a dense couderous forest, 
t hanirtcrS/x il by Uirge tre-es unc! mneh under^ 
gi-mvdi. f k'casi-nnally. as in lujrlhwestern huro[>e. 
itardwocHls tnay alsLi up^x^r. 'lliizi one vif the 
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PARIS, FRANCE: 

4«"-53' N £LEV I70FT 


4 t5. Gniph lo show typical lemperiitnres 
and ptc'eipitatioEi fur a plm.^e witli die Cfh type at 
dlnuite, Puris, Frimcc- 


mml valuable of the wurkTs commercial loresls 
and the basis for uo iniportiuit Inmla^ring indus- 
tr\^ SVhen the limber }vAi been cut, bow ever, the 
land does tH>L ntWHsiarily pass into agricultural 
use in the United States, for clearing is expensive 
iind bill few pTTjfilable crops am be growm be¬ 
cause of the large number of days with cool, 
i-londy. and log^ weather, fn nurtlwveslrrn 
Enro|ie. where settlement is denser and pressure 
Dll the land is greater, nrnch tif I lie land has 
passed into xvic and an iinportanl dairy^ industry' 
has dcveloiied. I his is a very sliitudating climate, 
tlie most cRectivx" of all Wt promoling himian eii- 
deaviir, according to Ellsworth llimtington. 
UlielluT dlls is a f;lel may Iw didialable, hut it is 
curtaiiilv Inu" tliat Europeans w4it.i live in rueiiH 
with tins type of cinnale show much enterprise 
and I lull tlicy kive niiuU: great progress, irre- 
spcs'Nve of whctbt!r climate w'as responsible for 
the duvelupineiit wliich lius occurred. 

.\firTof/'njr 7 rmf nr '"D" Tlicse climates 

iu-e characterijEed by ctild \vinters, often td grciit 
ItMiglh and severity. In alf. however, though a 
mi£iinitmi of 3 rnunths of each year have tem- 
^leratnres of Ic^S than F., in at least onr the 

leiixtXTiituje rises to Ix^lwet'O 50" and 64,4 F., 
so that growth of vegetation is passible. Four sul^ 
lyjiea are fecogni/jcd? the "Dfa(b),” "Dw'afb), 
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MOSKVA CMOSCOWJt RUSSIA. USSR 
55-4SM 37‘36' E ELEV 476 FT 


Pro, -|-|rt, tJfijpii tn slinw tvpii.'LLl 
imd pri-cipitrttjipn fur n pliL^-t' ivjiti tht‘ Dfiifbj tvpc? 

ihF Mu^k’1,41, U.S.SJl. 


rind Thi^se clifFe-r from otJi? iiimtliijr 

in tt'iJii^cTatiiTi^s siini [in^cipil^iEiiin liisfribution. 
In till? siibl^'pes in M hic;}! lUc K-tter is "t/' 

prr«.i[jit4itrrrn in writ ilislrihntecl tliniiigljHint ihe 
ycyrn in tliiWL- wilU I he letter ‘V,” t^inters 

are slry* iiie ihlrtl tefttTk "V,*' *^h," fir refers 
lu tcnipersitiirt-s. 'rliiis “a" iitcllcak-s (hat the 
woriitrsl rijunth has u leinpiT.ilnre nf over 7L8 
F.; I lie *'h" that the leinptTatnre of lln - vi arnicit 
rnctuih ts tindtr 71.(i* p., but (hut at least ‘I 
imaitlui have tern|?eralures of mure that] 50 K.; 

(Ike "c7 ihiit less ihnn -1 mr>r](hs h-Avv li inpt^a- 
tiire.s fsver ‘ F* H\a(h sueh tfini’H-mturcs, pr^*- 
dpitatsON SHxiiirs in ii great I'ariety ot fur ins. iih- 
cliulmg snow, and is rievi r %iTy heavy , sehliwn 
4U fnehi'S and oflen not in execss i>f 
15. These faets are sliown in the graplis aixT^pm' 
panying Fig. 4'Z% and In Pigs. 116, 4-1T, 14^, 
atnl 449, 

Ifffjfiifi Cimtimiital nr "^Dfiti'hf m\d "'/Jnrif/'iT* 
These types ciceiir w c.taitiiiientiit ln~ 
ti^ritirs and eti rast-iaeing cnast.s. on llie jiolineard 
margins^ nf areas whU ^€T elf males, 'they are 
iliaracteri/i-tl by iwirmally xiiffieienl, (luputsh 
.MUfietinirs rrratie rainlall. assotaaled witii ev- 
clniiLC anilnd, falling in a grral varii'tv nf fnnns, 
anil wflh vuriahle intensity^ U'interji are ctiTd Lind 
holh long and severe on the ptik-M Lird margins 


of ihr Dfa and “DiiVa, and every ivIktc in the 
“Dtir mid **l?\vb" tyj>es, vvi(h snt>w covering the 
grniiTK? fnr several numlhs eatli vear. Thcxe am- 
dition.s Lire sliouii in the grapjis lot SL Punl, 
'Dfa(111"; anti iVipingn "D^va(|j)r wbieh uc- 
itirnpan)' Pig. TIO, lliey are also slinw-n in the 
graphs frir Moxk™. "Dfu(h)/' Fig. 440; and 
liarhiii, ’Divaili},^ Fig, 4-lT. 

Iliese elimales hivtir ftjrcst gro%dh. umifernus 
III L-lu^raL'ttT an die pnletvard margirLs ai id of 
illght impirlaiRX^ in tile higher lattlmlcs, hnt of 
t0:eal \‘ulne n-here the climate is less jjeverc. In 
I he D^VLL(b) ty|>c‘s. (Ik* fort^l fs generally 
limded tn extent fnr the dry st'ason may be long, 
bitl in (he '"Dfc,"" et^riifers. and in the “Dfa" 
climatr?, sidliable liardwoi3d?i, ronstiditc a re- 
stnifee of great importal iex\ Wlien cleared, mnrt^ 
over, the hind uitli i\ ojver of IiarduTHid forest 
generally pitsses into prnfilafdd? agriculturul use, 
for climatt^ permits griw th of many cereals and 
rjtiK-r emps aiid deixlopineiit of the dairv bidus- 
lr\'* In riiiin intiTstreani areas %vilh ihe “Dfa^' 
clirnate in the Utnted Stales, prairie replaces t\w 
forest, under ulitch grassland cover extremelv 
productj%'e soils dev'elnp. These find agricnltural 
use similar (o dail of the Iiettcr soils of hard^vuod 
forest ureas. Heginns wjEli tin? *^Dfa(h)“ mid 
Duufh)" elimates are in general uresis of more 

























































CLIMATIC TYPES 
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tlijin avprag^e iip[>nrliifiil}r' and n^rmnlly siLipp^rl 
tinierjTetiCn pmi^rL'Sfiivc^ anti eonsiderahb pnpu- 
hitinns whlfrh have attiiined a Ui^h tlei^irr 

of Intlustruil di’vflfipmeTil in Otciclii'nhil rtgiotis. 

Kij^ypofr/r or ”D/c" nml "DiLif Afouk 

wUh siihpolsu (.■lifiiiilts are coTifini^tl tn iSio in¬ 
teriors of the great linid inas-ses ansi their Wdern 
whk'h front on polar seas. In latitudes of from. 
Sft^ to On thLtr polar margins. lhi?y merge 
into sirtaji with Polar or ""L” ty^Ks of elimate; 
on their erpisitnrward sides, into ^ilh 

Humid Oaitincutai, “Dfa(li) and fYvvsi(hL 
ijt oven tepes^ where preoipilatinn h less. 
These are climatic types of the lund^nf the Sorfb- 
ffn riither than ibe Southern Hfmisphere. Ite 
cause large hitnl masses are lacking in the higfier 
middle Ijititiides &mith of the etpator. 

Temperatures are lf>>v nnich tjf 8he year, llie 
third term of the letter dc-sigimtiDii, or “c" indi¬ 
cating that there are less tfnm 4 months of the 
vear with tem^ieratiircs over 50 F. During the 
ivinter, temperatures for January may a%^erage as 
ln%v as —00=” F.. hnl during the sbipri summer 
they may average 60 ‘ F. nr mure. At midday, 
masimiirns of Hfh F. are conimnu and of 90" F. 
not iinknowm, for summer days arc lung imd the 
sun rises considerably almvc the hoTifOTi at tioen 
in these higher latitudes. At the 65th pLualleb for 



Fjtj- 44A Craph to tvnit-a1 Ii 3 <nper;iliirc«: 

and prtHL-iptnnkin fiir a plac-c ^vitu lln- I>Fc typi- -if 
clim.ite, Tnin.hk:, SilNLTtui, 



example, the average day during die month of 
June Ims 12A houni of sunlight, with thi* appar¬ 
ent period of daylight still fnrtfier pfolonged Iw' 
twilight. No other types of climate show so great 
a contrast betw'cen fmmmct aniil winter lempcTLi- 
tiires. 'rhe tempi ratoreif and pfL-cIpthitirms for 
tiipit^al xtatioiis with these types of climate ari? 
shiiwm bj' graphs for Tobolsk, “Dfc,*' am! Vaktslsk^ 
^'Dwe^** wliich accompany Fig. 439: and by I’igs, 
4-bS and 449p for Tomsk and OklmEsk, buEh in 
Silieria, the former having a ’“l>fe,"' the latter a 
“Dive” typi' of clifnate* Thu extremely low lem- 
|ieratiires of the winter motuhs cause frost to 
peiiclratc to such great depths that tla^ soils and 
the ^nidtrlviiig parctat maU-rlal are pcq>utnally 
frozen at deptfis, thawing but a few' Inches near 
the surf ace during the short summers. 

Precipitation is light, varyitjg from less than 
15 to not to exceed 29 inches, and lalling in targer 
part litj ring the sutnmer months. p:irliculLirly iti 
the "Ihvc** type, with a less proncjimcc'il .w\eS4»i^LLl 
disiribiitjon in the ^Dfe’* climate. Such precipita¬ 
tion as ficciirs during the winter months is in I lie 
form of .cumv. hut the air Is m (.tilil that its aliwj- 
liiti' liumldlty is luw and snowfLiIl Is light, nn? 
drv'iiess of tin* air duritig the w inter is adi.ui- 
tagiH>iis in that the c'Okl Is less trying llian it 
w ritild 1 x 1 w'tte the humidity high. BcchIum? of the 


























































A PPEXDIX 


temptTLitures, the small amount oi rainfall is 
•^ Lilheient to Aiippsrt vyge Lit tun utkI even fE>n.^-E, 

I he of Siberia^ in the more tavored pt^T- 

ison.^^ Hn\vcvcr> areiiw with these types of eliinute 
ure greatly handicapped and support but lew in- 
habitatits, rmmy |nsl emerging from the Stone 
Age in development^ for limited opporttinity pre- 
veuts a dense populuthtn. 

Folnr or and "EF** Cthntitm. Tiiese are 

II [mates of polar areas and their marEifiRs, where 
diiylight may be continuous for H^eeJss in summer 
lUid iiighls c'lim^^spoiidingly long in winter. Hiw - 
ever, though lighl for so long in pumnH r^ the Uml- 
|xrraEure of the warmest mnuEli never exceeds 50° 
l'\, indicated hy the letter in the ikaoies of the 
subtyjses, and winters arc ImiEh long and hitlerly 
eohi. Such temperatures prohibit forest growth. 
Therefore the p4:ilew'ardl IxtiitidLirv of forests sepa- 
raEcs the PejIut ilr “E" from tlte Micruthennal or 
"D" climnlcif- 

Ttmdra or ^ET' Climatic. Areas with an 
chinate lie Ijetwcen the regions of pi^rpelual snow 
and ict* of she areas which Imrder the poles and 
snlnArctic areas %v'ith tree growth, Equali»ni ard> 
the temjH-ratiirc of the warmest month riws to 
50 ^ F,; on the palar margin, it dn^pij ttj -12' F, 
l1ns h essentially a hind ellmale nf the Non hern 
|[emisphere ffrr, iti the ,\ntarcticK sumiEier iiumths 
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Fir,. 4-W. Clrapli to show typiviLl EeiiipefiiElin-S 
and pjt't ipiralinn fur a place uatli the KT Ivpc of 
cliiaate, \'driuh>, 


over Ehe land are ulmOsE evmwlHTe Lio tituA for 
Ehi.v; lypt'- Thi^ mmt c xtoEisive land areas with this 
climate are Itjcatid Jn northern NorEji America 
and Eurusia, borclering the ^■Hjlar seas. 

At no time ol ifie year is it wam^, for not mere 
than 2 to 4 morithN laux> average tcmpemtiires 
Eiljove freezing and fro.st may occur any month of 
t!ie year, Daily noigd.' of EeuipiaaLire is relatively 
smiili IjecAuse of the long periods of daylight and 
darkness which, liowevett accvmtnatc llie .mTiuiil 
range. Poor natural drainage. pliLS pt^r|>t4ually 
ImKen suhsoih, IcthI Eti tTcate l><ig conditions 
w^hich fa\'or the breeding nf Eiiosqnitries and ttuLS 
make life iiistiffcrable for Imth mini and his nni- 
m.ds diiring tJte wanner months, Otirtiig iLie ^vin^ 
lers. iL-iii|H^raUires of —AO* F, and lower cause 
etpially great discomidrt, PrecipiEiitioii is fai^hlom 
in fhxeejw of lO to 12 indies ami often much less, 
but evaporation is low+ iLeiice tliesti amounts 
sulHct: for vegetaEion, Some of this falls as rain 
during the warmer months, hut titat <4 winter 
is light mow which is blown hy the wind so thjit 
mnch tif the land snrtacc h Idl hare, Fik a repre¬ 
sentation of thoM,^ dimiitic conditioiLs, see the 
graph for Point Rairmv. Fig* and for Varilij, 
Nonvay, Fig, 45(3, ‘Hic w'eather is generally dis- 
agrccNihle^ for skies arc often clondv; logs arc 
prevalent L and snow may fall, even in siiiiimer. 
In additloti. j:oj]s are either wet or fo^i^en, TfieSu 
are tmt f.i^-orable eoiiditiii'us' fnr Tnaiin therefore 
areas with this tyjie of climate support hnl sp^ifsit 
[MipLslatioiis, 

Fvlar Of '"EF Climate. This tin ate is devcV 
oped uve^r the great tniiitiricnEal glaciers wiiich 
cover Creenliiud iuld the .'\[il,Lrelic o^uEincnl, 
Hmugh only fragmentary data are available, 
average temperatures tor the year are certainty 
lower Ehan ilu^se of any other tvpe of climate and 
AiilLLrctii^i Ims (he coldest knowni sornmirsj 
ihriiigli not the hnvest wioEer tcinperiLtLircs, Eveu 
less is known ctmei rning precipiEiUiiFEi Elkim Eeia- 
pcminrcji, thciugl] il h tw^erywlicre light and li>r 
the muait part, bard, siuidlike^ wind-dri^'i.ai sno\v. 
In laet. it is snp^>ose<3 hy some lliat siirfiice wind 
scour h a very important process in moveuncut 
of Snow fn>m Ehe interior to tuarginal kjcaliiaa'iH 
where iceberg disdiarge ocenrs. Set' Fig, 4'lS 
for a graph qf climLitie eontlitinns \u I he iiilrrior 
lit Greenland, and Fig, 451 for ehiu of eonditiniis 
in AiilLirelicii, ,An?as with this (v[H‘ of clJinate are 
deviud ol all plant an d imjinal lil e mu I at prcHVut 
soppiirl rm popubitiihriH, 
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CLIMATIC TTPES 


Dfij or "B” ChmtitLi. Remans with tlies<? cli- 
mato-s snffL-r Irorn prccipiliitiftn cicGtitMicyT 
cltirfng y^?ars tlie po-SSJble evapt^rulioii ei- 

L'vvds the actii;*! prt;cipitalian. 'OserMfore ^ils are 
ctiiiimonly dry i^-soept for a few inches near tha 
surfiKt:; riinQE occurs only during and for a short 
period after rains; unci stream liccls are dry most 
of tlic time, except for those of rivers xvhich do 
not originate in but only cross areas with "S"' 
climatefi, 1 his is because groiitjd-waiter supply or 
sttm^Nii rLkinfall is nnt Uituplc to mHiutain eontintl- 
tms Flow. The exuet uminiut of ruin necessary to 
iiii,st!rc this rt hktioikship in'twet^n prtfcipitation and 
eviiporatiLin is varijible, piirtieijlurly with sc^iffonul 
distriiputkQLi and temp^'rature. Tiuis tlie iKiiindary 
Ix'tween buinid uiid dry ctimates is fixed hy both 
pfneipiEiitioEi and tem]Htraturfi factors^ 

These: dry dsaiates occur in u g^eat variety ot 
1;ititiLik-s, blit in generul in coritlneiltu! in triors, 
far hi}m tlic ocean, the eventiial source of all 
lEKiistiire; wliere mountuin barriers arrest mois¬ 
ture-laden winds; and on Ice wustSip w^hero winds 
arc fri>m over the land emc! dry rather tliun frorii 
over the r^ct'an and nioisEure-laileu- 

Precipitation is always bght, variable in amount 
horn yciiT to year, often irTe^ilurly distributed 
within the year, asitl tunimonly lirrtenttui in chiir- 
acter. Seldom does it exceed 20 inches in usnount, 
Lind it is oiten much l;ess. Tfmugh m ubsululeiy 
rainless arcu-'* ure know'n on the earths surhicCT 
some such as the AtLieama Desert of iiortht^m 
CIhU^, wliich in certain places receives as little 
as 0.02 inches ye;irH% fire practiciilly without fiiiin 
excrpl for riire, heasy shosvers, surnctimes years 
Lipart. Wilh such SEuall amounts of rainfLill, vege- 
ijilion is always sparse and drought-resistant in 
type. Within the climales there is suffieii iit 
variation is preciipil;itioii to ensure distinct differ- 
dices in the vegetation cover^ and thus i-itbet 
steppe or desert. Therefore tivu subtypes will 
nx‘f)gni/cd: the Sicppe i^r "BS," and the Desert 
nr t%pe. In these letter de?iigniilipnii, the 

si and* Eor Step^x^; the '’W'" for Wiiste," the 
Cerm.in w'urd meaning '\lescrt/' 

'rnuiXTatiircs likewise var>% but ^vith latitude. 
Thus in lugher bititudes, Ehey are low; cbc-- 
w hercp high. Sumelimes tlircre is great and some¬ 
times cncvch-ratc seasonal rauge+ dependent prin- 
cip;LHy on distance from the ccjitator, with that 
IfoiEi the txeaii likewise of importiinetTp Daily 
range is everywhere great, lor the dry air. giUi- 
erally cloudless skVp and partially hiire grnund 


fociUtate both rapid heating by day and cooling 
hy night. Therefore temperatures may rise to 
loo ■■ F. or more in the heat of the day and fall to 
freezing or below during the night- Because of 
valiation in temperature with latitude, the "BS* 
climate may l>c subdivided into the '*BSh‘' and 
the and the “BW^ into the “BWir and 

types, tlic meaning "'‘liciss** or hotj 
and the “k,"“LiirOT cold. 

Steppe or “BS" CHtnotes. Within the tropics, 
these arc climates of areas marginfllly located 
with reference to the trade winds and subtropical 
highs ; in intermetiJate latitudes, they occur in con¬ 
tinental interiors; where mountain barriers shut 
oif raindKaring winds; or on lee coopts tow^ard 
which winds du not blow from over w-ater with 
sufficient reg^iWity to supply ample fuinfalh On 
their dricf margins, they grade into deserts; on 
their welter, in\Q areas with humid clinYates, 
"A," "C," or "D." 

Frecipitatiun Is everywhere limited in amomit, 
Viiriable with latitude but seldom os much as 2B 
and sometimes less than 10 inches. It is always 
erratk- in CkCCLirrciice. often of many Jornas^ and 
of differing intensity. Temperatures vary siml- 
hirly\ both in respect to the actual and Skrasonal 
range, but the daily range is always great ainl 
sensible lem[>i.'ratiires are lower than those reo 
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fRAMHintyt cuttle AMERICAT^ AMTARCTtCA 

78 " 30's ler-ao w ele v 20 ft 


Fin. 451 . C^raph tn jthnw typit-Bil ternpeniltires 
and prcH.'iipiialiori fttf a place wiih the EF type of 
elmiatc, Framhcjiri (Little Amerka), .\ntifljTctiea. 



























































APPENDIX 


C-IS 

()rc(i.-cl by the tlicrmoiinckT. T\n^ make!; them 
ii;[ire tcslerablr Uvt mim. Most nf iht^se facts ure 
.\tio\vn in the graph Un l^atitufnd. Fig. fiiKl 
hy that for l-fga. Fig. 452. 

Thi* vegetatioti cr>vrr is typiciilly uhe nf short 
grasses, tlLpendciil on niobtiite in the top few 
ja^ichcs cif the sciiln Nowhere is ttic ti^vcr ctmtiiau- 
nus; oL^jiioiially it is much interruptLil. Such 
grasslands of ten Imve excellent janis, bill the 
limited precipitation makes agriculture haVLarcb 
Therefore amis with tliis type of climate 
oMlt more ijp|HntHnity fesr gnizi ng tliLiii for crop 
procluclion. tscepl where iirigutitHa is possible, 

Dt'seri or CUmtiltKt, In the tTtspics, these 

sue climates of the heart of region!; of trade wiiuis 
anti snhtrD[)iciil highs, lying ior the miisl piirt 
lielwct ii the parallels of IS and 25 degrees, fMilh 
tiorth and sonlh of the equator. In higher lati¬ 
tudes, areas with this tj'pe of climitte arc discon- 

... and scutlcred, their esnet location and 

exlenl lieiiig largely dependent on the esistenev 
of mountain b^irrierK which arrest moisture-hear¬ 
ing isiiicLf. 

Ti Enjwriitures varj'with latiEiide, In thc^ hiipics^ 
they may n.w- lo 120^ F. or more uS midday; 
farther from tiic eqiiator, almosl eqnatly high in 
the heal of the ilay. for this type of climate has 
the hiizhe^l lemperatijrcs of record. Nights are 



ttKil, however, for radiation is r.ipid, therefore 
daily range is gmit, Hec^inse of the tlrv air. sensl^ 
hie temperatures are than those recorded 

by the thcrmomck-r. Annual range eh greater tlmn 
in better vwilered arejis ivitli compariilde lati¬ 
tudes in the IropicSt sometimes ns miieh as 20 
to -Iff ilegrees^ for Ibis is one climate of the lower 
hititiidcs where I lie annual rimy exceed the dnily 
range. In tbe liigber latitudes, this is always 
Erne, fur the annual nuige may lie as much as 

degrees ot more, Tlicse coiiditions are shown 
lor Aswan, on the graph accompanying Fig 
4^J8, and by Fig, 455 for Iquii jne, Chile* 

PtfcipitutiuTi is light, probably st Idum exceed¬ 
ing 15 to IS itiohes and generally much less* Q%^er 
much of the Siihara, for exLimple^ it averages less 
than 5 inches f or I he ye;ir. Iti the lower latitUEleH, 
I hose uro the most nearly rLiinli^H ureas in llie 
workl for^ in certain deserts, rain nuty not fall 
for a perisul of ses'erul years. Pa ins are genera llv 
local and torrentad in tyjien and often dcstTuctivc 
in chsiraeler, fn extreme cases^ according to Ken- 
drew, 34 inches of water have been fcnOviTi to 
fall within 2 diiys in north western India, whcirc 
the iiormiil annual niinfall is onlv 5 inches. 

Thest." are coridition^L favorable for neither plant 
nor animal bfc and therefore not for man. This 
type of climate, indc'CEl, shores ^vith the ”KF" 
type llin distfiictiou of being one of the l^vo most 
nil favourable known. Therefore j^^opuljition is 
everywfirrc spjifse and b:Lckv'v,ird+ except where 
irrigjUmn is |>osHiblc* 

//fg/j/niu/ or 1/ Chmutmr There i.s no single 
hlglihiiKlrllmaie but a tiuiltiplicity of types, vary¬ 
ing with both latiEiiile and altitude. Even within 
a given high] ill id then? are often scv'eral elimateSp 
rextihing from flillLreiices iii altitude and espies- 
lire. Because ofc this Filci, ho graph accompatiii^ 
the elEinatie iriaps. Figs, and i3U, Ehough the 
iictianpLWiyifig gmph. Fig. 454, ,shcuvs thy 
tinns fur iim stsitbu, giiito, Hcuaflor, All these 
EypfS, however^ [Hissess ciThiiii riommoii eharac- 
EeristiC!; jmd, in Ehis general anti simplihed Ercat- 
meiit oE elnnatci, emisideratkin will be limited to 
tlu^m, 

BiL'Cause of the thin and generally clear air at 
tonsiderahle olevaEiouH-, a krge percii'ntagc of tlie 
insolation rcnches the earths surfjicc, wfiidi 
t^aiise.s siirprisiugfy liigh day temperatures in tlie 
sun and a>rrcs|imidiugly high .>aiil tempcTaliErcs, 
Uicsi- thnmti-s Iwve [herefore licen desinnlicd as 
OUC5 fsf Trail ^hade and hot sim.'^ for Liir tern- 
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perature^ jij such aia ]o\\\ RadiatiQn is rapkl at 
night, ho^vever* Istfnce It is c<Kd to ctjld after 
sunset liiid the daily range of tempernture is con' 
sidtrahlc. Cimtrasts bchvecn the weather of day 
and night are therefore much more marked than 
at ]c?iH*r elevalions+ The ^■asonal range of tem¬ 
perature varies with Latitude, increasing from vir- 
liially 0*^ at Of noar the e<iuator to as much 
as 60^ or more Ln intermediate and higher lati¬ 
tudes. Tliefeforc Lughlands of the higher lutiUide* 
are miirkcdly different from these nearer the 
CErpEator with ruspeet to climate. 

Precipitation Inerenscs in amount in highhinds 
np to devaiions of from -iWO to TiIKKJ feci, aLmve 
which it becomes less. In addition^ windward 
slopes, toward tvhich winck blow, arc normally 
W'ell watered; lec^ or the opposite slopes, have 
fuily light rain fall. Tl^us there are nuirked v.aria^ 
t toils in prccipilatirm within short luiri^4.mtal dis¬ 
tances, resulting from rlificrciices hi cither cleva- 


lion or exposure. Tlwugh winds are cOTumonly 
strong on exposed slojjcis, there are few’ localities 
so well protected as mountain vaHeys, Ihcuiise 
of the great relief, liowcvcr, local vvuids such as 
the chinook or foehn frequently devehip mi the 
slopes. These ore often of great local import¬ 
ance. 

Except in the tropics, highland climates possess 
few advantages to offset the handicaps they im- 
pHUSe, for they limit land use without conuxuisat- 
ing advantage. Hic thin silr of great elevatiims 
also maVes physical exertion difScult to impossi- 
blex In general, therefore^ highlands of eoiisidcr- 
ablu to great elev'atCons supp<iTt liul sparse [>opu- 
lations^ especially in the higher latitudes. 

Much mnre detailed descTiptimis of the 15 
ty-pes of climate recognized and dtiscnlied rni the 
pn:*<?cLling pages, as well as addition.^] types and 
subdivisions, can l>e found in tlve seWted refer¬ 
ences listed at the end of the ehaplcr. 


QUESTIONS AND EXEI^ClSES 


1. Why h the ohjeclive nf c^lu-fef^iftcatifin of (hnvutes 
^leh-aied Ivy reeuguillnn uf loo large a ntunixT 
nf type?!? \y\utt Ate die ad^ antiigt^s of the Kop- 
pMi wOi?n> cjf china tie classiflealiriii? 


2 . Into what throe mafor sabdiviskin^ niay clifnatra 
be dividi-d? Whai Is ihe diAiHietloii betweeii 
these el.kAses? W^kat fourth tvpe of elimiatis is 
ill tlic cInwiftLaiion fti tiie U'tcip 
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а, iitiw ikr4^ t}iu "A"* ellnmlt-s JifftTon Eiiitt-d rmni 

(rflitft fiuin^d itre tise types pf 

climdtcs? On whjit Kusb \i thb division 

TnEidt!? 

4, Stntr tJbL^ flSmatlp cluiTj^clf-risEifs nf ll>e "Af' 
of cLmutc fn rvspspt tu lemperiitufts, pr?- 
c’ipitiiHnn, jnd Vrinds. Wlicrp does this type of 
eliinnle occur? tn whiit respccU is it uufuvnmble 
for nun? 

.*?. Where doe^ the "Aw” or Siivotnsa elimttte ottrur? 
In whut respects does it differ fruEll the “'aP eli- 
tnnle In (emperaliiTes nnd preeipitiilinn? During 
whidi season of the yeiir are stnsible temperu- 

tuTr^ lotvest in ihts t%'pe of olimate? Why? 

is the density of |iopiilaEhMi ill aieoLs wELEi diLs 
type of cliiiute? VMiy? 

б. State die genera] clwacterislies and tlie subdi- 
vis^ns of die "CT’ eliniateS. 

7. In what rMpccis do tlie ;tntl ”Cfn” climates 
differ? Ill wliat reJfpeels are ibw alihe? Why Is 
tlienta sninnier iiiuxiuioni iif prcvlpilatinn in the 
“C\v" clltiiiile? Mow does lUit affect tlie cluir- 
at ter of tlic native vegetation? 

8. Wlaat ate tlie tb«inn:Lnt oeLiipiltlotU of populn- 
EkHis ir\ ateiis with "C\v'* and "Cfa" elimates? 

9. Whcjc docs the typ^ of climate oecuT? 

Wliy are winters mild in tliis typ ol eUmiite? 
^^mv doiHi the pri*c-ipitklinii of the elinmte 

EiirrH.1 the character of human ^jcvuiKmi-y? \V\w 
doiw the Teimrt hiwinei^i tend tn decdnp iti utea% 
wilh this type of cfimate? 

lt>. Where E!^ tlic “'Cdi'* climate lix;alcd with refi?f* 
oltM5 to die ”Cs^ lyp? ^\1:iy dm's it extend into 
higti Intiludte? NVlit^e? DescTibc tfic climatic 
miiditinni, the native vegetation, and their ef¬ 
fect tm agricultural use of the limiL 


11. Ulia! are the characteristics of the "O** elimates? 
WTiere are they found? Wlial are tlie swbdi- 
visbnis and the bsusb for E?ach? 

Whiit are the differences hetwiwn the “Dfa" and 
“Dfl>” lyps In respect tE> chsnale and native 
vegetation? 

1^. What is the |r>cation nf areas wilh snbpotiif cli- 
mati^Tf? Why are %vlnler tmipTa tunes sevete In 
E]iE?se climatic types? Wliy are sLimnicr tom- 
peratuneK so higliP From wluit handicaps dt,! 
arcivs with such cUmatw suffer? 

14. Whiil are llic two Fi+l4ir tlEiuates? Hmv do they 
differ? WliV ore they land clEliutet of the Nnrdi- 
t'm rather Llion the Soolhem l[cinisphcre? State 
dm climatic thanictcrisrKS of ihe two ptdar oh- 
mates. 

Mow atv the dry^ nr '‘B" climates differentiated 
ftotii llic humid t\'pcs? \Miat fixes tlie boundary 
betwc'cn the dry and humid types nf climate? 
What ore the general cluraeltTistics of die “B" 
< ]mai(cs? What arc the subtiEii islons ol die “B” 
^■hmales? 

I(i. Llk-aIc die ureas where Steppe or ‘^BS” climates 
oevLir. Inlo whal lype^: do they grade nri thelf 
drier inarghis? What occupation dnmlnatos In 
Steppe climates;? 

IT. Where di:i the Desert ur "BVV"' climates occuj? 
What arc the two subtypes of DcHcri eUmalje? 
Dt^rfijc the tern pemt ore condilions of "BW" 
cllniiitcs. 

15. VMiy i^ lliere u multiplielty of clEiiutes in hlgh- 
luiidx? What caiki^^i physical exertion to be dif¬ 
ficult Eit great nitiruck's? Whal tue ihe c^mimnn 
cliaraeteristics of all highland climates? In whal 
latituflcs, IE any, dq highLmd climales nffer imI- 
vantigcs for manV ooL'upatJnn? 


SELECrrED KErERENCES 


Trcuardin, C. Tn, An fnfroiiurfhw lo W'cnfher crnEl 
McCfavv-tnll BiHik Cairnpanyf New 
Y-ffh, Cliaps. VI. V II, \4IIp IX. N, auEi Ap¬ 
pendix A, with niiip. 

Cliapters ^'1 to X. iiwlusive, nmtain cxtendeil 
firscriptkm and diseussEoti of individiu! chnialic 


type's^ Appu-ndix A. widi the niiap> a slatemcnt of 
tile Kopixm svifem of tlimutei in summary' form. 
Tlii'sc should Ih- adi^fiuate to isuppleEncnt die test 
uuuideraltDii of climatic lyp^^s, if uddiEbOEiml treat¬ 
ment of climales is desired 


CliiipU^r Fifiif-OtW 

WEATHER PREDICTION 


FoTccmting. It h pi^^sible lot an ex¬ 
perienced obscHpcr tw make helpful dediictinns 
as to probable %v cat her changes frtssm a cnrchil 
study of Icxral c^^mditionj onlVt but effective pre¬ 
diction <]f ibe weather necessitates assembly of 
metctirologieal rvpiirts from a well-organised net- 
wnrli of many welbdistrihiited staliuns. Although 
long caipirical in character and still far from [Xrr- 
fcelion, weather forecasting has profited from 
recent developmeiiLs to achieve much greater 
sicciiraty than was possible in the past, Kever- 
ihelessp it still "‘cnnlinues to be u oonihination 
of physical reasoning v\ith the practitral eji^>cri- 
once of the synoptic charts." 

OhsL'rvittioml Data. The weather forecasts of 
the United ^afates Weather Bureau are based on 
(jata eollcc-ted £ht scinc ODO stations in this t.t>un- 
trv^ with ahoul 60 per cent of that inindH?r lo¬ 
cated along the lines of ei\il air^vays, supple¬ 
mented by repirts from other countries of the 
AnU'rit'iis, and from ships in adjacent waters. 
Hourly ohservLitions are taken at the fllrw^ay sta¬ 
tions ^ at those nil the uinvap, at 6-hour inten^als, 
and in a few' cuses, every 3 hours. Surface 
temperature, pressiu'e, wind, and humidity data 
are collected at all slatioiui; upper-air wind ob- 
scrvatioTie at 140 by meai^s of pibt balliKms: 
and at 30. reparts On iip[5er air temperature, 
pressure, and humidity sire secured. These tlata 
are relayed by various means to the forecast 
stations and to Washington for analysis and 
charting. 

Chertv tmd Graphs. After asitembly of the datn 
from the stations at the Faret“asl (.enters, kiclud- 
ing \V^ashingtoij, they are plotted on msl^ the 
pHncipil one, the aiilv one considered in this 
Ireatnieut of w’eatlier prediction, and the one of 
mkJst intctrsl to the average pirson ln'iiig the 
synoptic chnrt or tJie weatlmr map. On the map 


prepared at V^'ashington, the data are recorded 
lor each statioiii as showni in the station ^l^Jdeh 
Fig. 4ES5, and in abbre%'iatcd fonn in Fig. 11a 
simplified weather map For June 14, 1045. 

CyflorteSj, Aodq^cbracs, and Air Masses. Cy^ 
cbiK^ or areas of low' pressure, with their spirally 
inward flow' of atr, and anticycloucs. or iireas of 
high pressure, with the surface air mo\ing spirally 
oulvvLird from their ceniers^ are made up oF both 
cold and wjvrm air masses. TIhis the eastern piirt 
of an anticyclone and tin; western part of the 
adjGining cj'clone cunsLst of a unit of cold air, 
with temperatures low or falling .md pressures 
rising. By contrast, in the westeni part of a high- 
pressure area and tlw t'Ontiguous eastern portion 
of one of low pressure, temperatures are high or 
rising and pressures are falling- Both highs and 
Sows vary' in form and likeivise in character^ 
though wlllnti E\ecl limits. 

Fronts arid .Ur Xtasscs. When air remains over 
an eKtensive area For some time, it acrpiires tem¬ 
peratures and humidities chiuracteristic of that 
rcgioiu Thus it becomes warm and hnruid o%'er 
die Gulf of MeKiCOp but cr»liJ and dry ovner tlic 
interior of Canada during the winter mmidis, not 
only at the surface but. after a tiMV days, for some 
distance aloft. On the surface of tFie earth, these 
air masses meet aloTig a line, and vcriieally. along 
a plane kntnvu as a "^fronl.” According lu the 
generally accepted FielieF at pn-stnii, a cvclnne 
consists of two essLMitjally different air niaNScs^ 
one cold, the other warm, separated by a fairly 
distinct tHuiudary liius tlirough tlie cytlcmic cen¬ 
ter. On the ciisteni margin of the |ow% wIktc 
i.T»ld air is Lining displaced by wurm air, the ptane 
of contact is known as. tlie “wvirm front”; on I he 
opposite iitLirgin oF the low, w here cold air re¬ 
places w^afni air, lUi the ""cold front" 

Under this view of tlic structure ol cyclones. 
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tlicy rt?suh from \ht tmporlutlmi of krge 
of tt)ld air from ilic Idglwr htiludes aucJ of waim 
air from the Irnpics, kind they develop u\mig a 
lirw of disL^onliniiity tictwevn the cwld polar and 
WLirm iTopicwl air^ wherever a wave or bend 
forms along the line of cxiiitact of these air masses. 

Precipitation may occur along either the ^vann 
front* where the warm air is ctyikKi as it over¬ 
runs tfw colder surface air to tlie e;ist: or alojig 
the cold Inrant, where warm surface afr is forced 
aloft by infliming colder aii from the west. JSce 
Fig. IIL) Between the two fronts, the air is 


w;irm; skies sue relatively clear except for seat- 
lered cumulus clouds, showers arc local and of 
coov'eetional characler; and the sun shines most 
pf the diiyhght period* 

Air Afu.cr **Air mass analysis” is anah 

ysis of temperature, moistiore, and other mete- 
iiruh^cad omditions of die air. including freotal 
^tnietiires and their bearing on stability, in the 
:ireas of ob^^rvatioiL Such studies ure vahialib in 
weather prediction, tlaiugh it b sdll b-ne that ““the 
ability to for^^casl wcutijer comes as much from 
espeTience as from study/ 
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WEATMKK PREDICTION 


the Sijuopiic Churi or the Wfeather 
Map. AfJrr KMiiording the cbtLi fnr stiitioii on 
thf* fhjrt jis destTil>«!^1 tstfllt-Tt I he nest step is the 
plnlting of I lie isotherms nr lines of eqiiiJ teni' 
jHTatiirvt litid o\ the isohiirs or lines of 
pn-ssuie. This is folhiwed by locating I be ofdd 
and warm fn:»iilSv largely on the li^sis ol surface 
t<*rnpel'atitre, uiaid, atid de\s'-poinl discotillnu- 
3ties, together i^vElh pressure chsiracteristics aiKl 
tt-ndendes- W hen iiiiiiked cliscoEitiiiuitics are evi¬ 
de nL thev locale the fronts %^'ilhotil diJlk-Lilty; 
othervi'ise, pressure leiideiieies ser\'e to fix their 
position. The folltmii^g step is to e^imate the 
inture rnovcmeni of the fronts. This is bevsed on 
their type and previfpiiii movement, phes general 
ndes of jin LTnpirieal character fonniikited from 
t xj’K'ricnoe. It is like^vise desirable to forec^ist the 
dev^'lopment arid changes in intensity of fnirils 
Lind highs and lows, llanigh this is norinally 
difHcuk. 

Thest^ bids concerning the air masses and 
I ron is arc recorded on llie weatlier map by ihe 
nse of appfijpriatc symlnds, Fig^ 115 show-s a 
LvmpU'li’d fillip for jinic 14, 1945, a reproduction 
of the map fur iliat date as issued by the Wosh- 
ingtO[] station, exwpl tbjit not all the station data 
ttre shown, as in the station model. Fig. 455. 

Frtdreiing the Weather. After this preUminary 
aniity.sis, the vvcathi-r forecaster is in a position 
to make u prediction of the pro!>able weather 
for a few hours hi advance with a reasonable 
degree of accuracy. 

Forecasts b-.^sed on 1 j;30 a.m.. Eastern StLind- 
ard Time nhsicrvations are distributed <iaily by 
radio f^-tween and 7M a.M- Ofsservattons 
made at this lime likewise supplied the data for 
the weather map. Fig. Jl5, and for the four 
vveiither roLips shown in Fig. 456, .\ second set 
of oIl^^lr^'Lltio[is al TiSO a..%s„ Eastern Standard 
Time, is used in making the ivcathcr predictiosi 
issued alMH 3 l 9;?R1 A.St. At air\i^y stations, predic¬ 
tions are issued at kitervids of 6 houl^ For 
stations oji air lines, the forecast is for S hours 
in advance: for otlscr slulioiis. the prediction is 
normally for a 2A- lo 56'hour period. 

It is appirtml that fim-casting wind direction 
and veli>city necessitates predicUon of rninxtmeiit 


of highs and lows and their iittendiint discon- 
thiiutles. Further, ability to forecast the windr 
determines the p^ssihilily of predicting teinjicrj' 
tures. w'hicli arc dependent on winds. lYediction 
of precipitation is much mote difficult than fore¬ 
casting winds and temperatures. In some cxiscs, 
indec^^ it is impossible to lie eorlain whether 
precipitation will occur and, even if it does, il 
may Isc scattered. In view of the fact that the 
average person is inlercslcd in weather predic¬ 
tion la rgely with respect to min fall and prxilcc- 
tion against it, this may la: why the forecitster 
is often rcf-cTtcd to a.s "Old Man Probabili¬ 
ties.** 

Weather Prt'diCffou.T for Longer Periods. To 
meet the insistent demand of hnsilicsSt industry^ 
and commert'c for prc'dictions of mtire than 24 
hours ill length, the United Slares Weather 
Bur 03111 has, siiict; ly^th issued twice-a-vveek fore¬ 
casts, One (m Tuesday, the second on Saturday 
of each week. The first covent tlie period frtim 
Wcdnesdiiv to Satijrdsiy: the second, from Satur¬ 
day to V\\:duesday. Theiic forecasts attempt lo 
predict w'hether terri[scratures and pressures will 
be normal, alnave^ or lielow ihc average^ iind tla' 
order in which coUh W3 Utti+ and rainy S|x^lls will 
occur. It will be noted that ihcs^: predictions are 
general iu character and, if this is necessary for 
periods as diort as less than a w'cek, it folkwvs 
ibat, for the present at least, seasonal forecasts 
of value arc impossible. 

Values of VWrtf/ur Forecasts. VVeall'ier focre^ 
ciisls hav-c already demonstraled llicir practical 
value. In agriculture, they enable the grower to 
protect against frost diimjrge; llury notify the 
shipper of peiisInihU* commodities as to the tern- 
peraitites to be expected; they ivam the msiriner 
of storms and I heir courses; they alone make 
navigation of tlie air safe; they stJrv'C to make 
plLiiming of successful military campaigns a jwssi- 
biJity Id lime of wan If pre^IicEimi ol the ivcnlber 
for long p«erii>tls of lime in advance ever becomes 
]w>ssibleT and this may otx-ur, tfie vLiliie of weather 
foreciisting wl!) be even greater, for then Intelli¬ 
gent long-range pbnnlug of dgrictiltund and 
other production will become a ptissihUily rather 
than tlie dream of visfonarica. 



Fic. ^.^a. Pm,t cl*y* of «i..nnH:r in l1 it United Stales, shn«'„ ty weaihrt n,»p» fnr AnjjnM aO Id 
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APPENDIX 


QUESTIONS AND EXERCISES 


obsei dnl;p are collected as a 

for wealhtr forL-caatingr Wficre flje the Ktatfons 
at whk-li thcs« data ate collected located? Wlij ? 
At whut InEen^ah are obser^'atWJiw made? How 
do Dl>«e<n'aEiiJiix taken cMer at \'aHou5 s^latkms? 

2. Whiit Is. the priTvcIpai eliart made by iJie United 
Stales "feather Bureau ou the bjuis of data col- 
Icclid at the slatfons of ohsenatkiii? How Is tliia 
chart made? 

3* What tj'pes qf aiT masses molce op a cj'done? 
What Is meant by i *'fmnt"? Name the two 
fToiits of a cyclone and stal^ their locaEkm wltb 
reference; to the Idw-pressoxe area. Huw are 
c)-c]cmvs support'd to develop? 

4. \^liere may prectpElalkm develop In a evehne? 
W'liy? In what part gf I he c%Tlonc aie dcii^ cocn- 
nwnly clear and the weathir fair? 

5. How are Ihe fronU located? W^hy is i* chsirahlc 
to he able to predict the dmelopnieiiE and 
changes of intensity of fronts in wTother fore- 
casting? 


E \Miy is it rHL-ecssary to forecast the uinds to pre- 
thet the weather? Why Is it fiiom difBcult to pre- 
djct pjecipitatEon than temperatme changes? 

Ti daily predictions arc issued by the United 

States W«itjier Bureau? For how long a. time in 
advanec are these ptedicticins made? 

E Ulsat prcdjctlotfMS, dllier lliiiu di*sc for a 24 ~ to 
SS-lioiir period in advance,, me fssuijd hy the 
United Slates Weather Burean? W'lial aspeets 
of die w eatlHiT are covered b>^ these longer range 
predictinns? 

9. Wn uit are sooiie of d>e practfcal ml ues of present- 
day weather pedictiorks Eo agrlcultniCp tnuis- 
p^rtatino, comiiierce^ and indnslfy? How' are 
such ptedictioFW of valtiB in times of war? tUus- 
Erale by examples frnin the late war» 

10. Are kiEig-range, semioiial predictions of the 
w^.illiit pnsstbk at present? Of wlml benefit 
wqdd such predictinnj be tn man? 
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AMERICAN SOIL CLASSIFICATION 


Varittbilitif of Soihr Snils sire cif such great 
diversity tiuit mnre than 1500 Jcitidis lnieEi 
nlentiKerl and de.striU?cl and an even [silver nnm- 
Ikt will even E list l]y be recogiiiisciL FoUiinatelv? 
tlii«Jc fall into a reLitivcIy sntull number of groups. 
Therefore it is not difEcult to obUiin st general 
knowledge of thern aiid their relatioitships, 
though it would involve much effort to keep the 
chnmeteristics o| each [ndi\idual soil type clearly 
in minch 

Soil Clas.^lficaiion. SaHsfactoiy' cLi^silicatloij of 
solU is a relatively recent develtlprcentn despite 
the fact they bsvve for so long found uso in agrt- 
etdture, probably the most importsint of mans 
ccoTHjmic activities, tn pait^ tills has been be- 
euusc tlK'ir nature Wiis unknown imtil recently. 
Because of this, the earlier classiheation^ were 
genetic, or based on origin, viEber with reference 
to the parent rruiterial or the acdon of soil-form¬ 
ing agencies. Today, by eQnlrjnft, our scjfls are 
ctmimoiily ckssilicd according to their indiddual 
chiirjcteristicsp not oti the bi4is of factors which 
iiEect or produeo them. Tliis is srimetimes knovra 
as tile “attributive** system. 

Ill this s^'stenrip some selection of ctrlical clinr- 
acteristics is ne<?pssary* In practit^e^ therefore, 
Ebose utilized are color, texture^ chcmioil ebar- 
acter+ and dugrtn? of maturEly. Tins last charac¬ 
teristic is measured by the eictent of change in the 
cycle of development which is l>pical of soils, as 
shoM Ti in the series of layers w hich mjike up the 
*'profile.**Tliiis soils art' classed as young, mature, 
and old, dependent on the total clumgc imder- 
gone, as registered in the soil proRle. 

Clussineatioii may abo take drainage, stntc- 
ture, crmsislency, and other factor:! into accmml, 
but chemical classes,, particidarly with reference 
tu lime aetnimiikition;, arc most important^ Ac- 
cturding to Marbut, mature sods may be divided 


on ibis bsisis into ''lime-siociimulating” and “non- 
Iimc-aL\-iEiiiiJating** types. The hiitner are known 
as '‘pedocabp** the latter as “pedalfers-^ Tliis 
cl-is^BcfitiETn enjoys the advantage of [assessing 
a regional Lisis aj welL 

Fedolftrs. These soil types iX'Ciir in the eastern 
half of the United States and in numerous scat¬ 
tered tracts farther west All these areas ha^-e 
normally ample rainfall and, except in the regions 
of talhgniss prairie, a natural forest cover. Of 
the active agerivies, the climatic factors, precipi¬ 
tation and temperature, are most important ^ 
^jareiit material and lupogruphy play sfg- 
JliGcant parts in priMli icing ihese Soils. Predpila- 
tion may range from 25 or 30 up Eo 50 inches 
or more, Viiriable with the efftsetiveness of mcis- 
ture conditions m detennined by di^tribulion^ 
evaparalHsn+ and textural elMmctemh'cs of the 
soiL Temperatures are siinikirh' viiried, ranging 
fnim liekiw 0* F. to 65" F. or more in Juiuiiify, 
and from less than 65° F. to more than 30* F. 
in July, Siidi climatic conditjsnis faiitir forest 
grow th, either coniferous or LirdwfMid, anti gras- 
land is not characteristic, except foeally, 

Peilalfcis develop umlcr dotnlnatilly **degoid- 
iiig" soil-forming pmct'&it'S. Therefore they are 
gradually dopiivtrd of mineral constftueoEji valu¬ 
able in agriculture. Tliis rc^^dtK from the rela¬ 
tively high temperatures much of the time, the 
contlnuoMsly moist subsoiL and the large amount 
of water in the surface layers, which :iie iheiclore 
suhjeet to cjctensive leaching, €hemie;il change, 
and removal of hne malerral, at their maximum 
in the lo|i few inelics. As a result of these pfi>c- 
I«]tb chemic;!] and fneclianlcal trimsfer of 
materiaLs from the surface kiyers, pedal fers are 
relativel)' impoverishia:! soils, fm they Imvc lo,st 
valuable mineral ctmsiituenis, especially pitns- 
sium, phosphorus, and caieiuni. and gained but 
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little of suice tiii^tf cnintribute^ 

only a small iimaunt oF Uj live soil, Becuiiiie 

of faetjtr ituch uyih Lire lu gt^^iveral af Iv^vt 
ngricnltiiral tlesiriibiiity than I hose where the 
pniiivsse* desCTilwU tvre not sa actiA-e. 

VliiAses of Padalfm and Their Clumiciemiics^ 
The peclatfers ure ilivided into loxir majar groups: 
jnvd/-ol>, gfaiy-brtjvm and browTi lores! sollSy red 
and yellow Bind liileritle soils, and pruirie soils. 
The first three oF thftse chesAes are LirraTiged in 
t:3y;t-west ht-lts, sutceedijig one another from 
north to s<nith respectively in eastern United 
States, with the pridfic soils oev the western nmr- 
gin of alL FEtrther to ihe west, pirdnifers occur 
only US soatlered nniliers^ (Sec F’ig> IM.) 

Podzoh, Podzols are t)^iieully sails of the 
higher latitudes, Ivent'e they arc estensively dc- 
vt^loped in New EEighindt across the Intcmn- 
lional Boundary into Canada, and to dsc west 
into the Upp^'f region, with estensioiis 

south ns to the Aiipaitehians and sea tiered, sniLill 
^.K'ciirreiietHl in the platcLius and tnauntams of 
the Wejit All arc areas where ii'Oiviferous hirest 
and phiEJls which flE>nmll ou acid sods dominate 
the lialivc vegelation. 

In these srnU, llie horizon to a dcptJi of 
a few iticlies h raw hiuiius (AI in tTg. 4.iT)^ 
For the gciiendly long^ fohi wlnlcrs and mod- 
cfiOc snnitncr tcenpcrLitures relBird bacterial ac¬ 
tion in the surface litter of resinotis pine needles. 
The plane of contact of this slrE>ngly acid, 
s|3fingy Ilevct of raw linnvus Evod the iinderly'ing 
mioenl matter issIiarpEy deRned, largely l>ccaosc 
id the ahscnce iif hnmnviiig aiumuLs^ particu- 
birly earthworms, which elsewhere mt) in misiug 
the organic and minctal niatcrial in the sis r I ace 
liLycrs of the soiL Uiidemcath h the thin, ash- 
gray, highly Icaclu'd luycr (jU? in Pig. 457) of 
the ”A** horizonp giving the itifi name* podzoU 
which means "jishes mndemeath." The Ij-pieally 
brown suhsod of the lower of “B’' horizon, thougli 
A'laliv'cly high hi organic, kim^ and ahimiiia 
ci>nlenl, contains but a snuill |ierccnlage of sohl- 
hie pl.iiil iLittricnts and it may socnclimes develo|i 
no iinpervious layer or hardp;ici hy cemcnlalian 
of the sod p:irtitles^ Belcwv the suhstiil, the parent 
inuterial of die '“C" hnriMm is frcfpiently ghicial 
drift. For many of the areiLS of the higher latitudes 
wtu^rif i^iibolstwiir lie within the limits of glaci¬ 
ation. (See Fig 40r>,) 

PikJzoIs are not only inferior in iheir chemical 
characleristics, hitt their physical ctJEiddion ts 


hkew'ise poor, for the surface layers are stmeturE?- 
Icss and dierefore difRcult to ctilth^tc cfFcetivelVi 
in additjon to requiring heavy fertilization. This 
explains in part llie failitro oF agticijitiirc to be- 
comi.^ establisiied proRtnbly in muny of the cut¬ 
over areas of the Ivighcr btittsdes in the United 
Shites- 

CriJi^-Broten and Brou^n Pori'St Scd^s. Tlicsc 
mildly acid and moderately leached soils uor- 
itmlly develop under a deciduous forest eovijr. 
The Ix-'lt they c^ccupy in iho United States liesi 
iH-lwccn tlnd of the |>odzols to the north and duU 
ot the red and yellow and latcrilic 5oib to the 
staith, %iilh discimtanuous north-south oeturrentvs 
in the w extern highlands. These are tlve only sods 
of estensive dcvchvpmcrit lu bodi eastern and 
vveslcrn United States. 

In the gray-brown and hrown forest soils, a 
(lijri lAyvr of htiLck leaf mold, generally not more 
|J]3LU 3 inches lliicli* underUcs the surface cover 
cd leaf Id ter* (Sc-e Fig. 45T.) Th is thirh-crdored, 
cDnsiderably dc?onmpnScd aeemiuilatioBi of or¬ 
ganic matter rests on a mineral horizon, stained 
brown hy iron oxide. In this horizon* organic 
material is rcl.itivrly abundant iti the upper piurl. 
Tivis impiuts a grayish-brown color which gives 
the name to this sod group. Hie amnivht of 
organic malerial decreases w ilb depth, the *“0" 
iKjriEon Ijclng yellowish brown in color ami finer 
ill toxliiri? than the overlying layers. (See Fig. 
457-) Hie more soiilhcriy the areas of their oc-^ 
ciirrence, the lighter in tint arc all colors* with a 
tendency b^r kmJ Iti appear in die soil pnifilcn 
Tlic luiiihcred parent malerial of the hodzon 
is frequently glacial drift, as with the pidzols. 

Bl'C^iusc of their mndt'Tale aeitUty, the fair re- 
srpt c of htmuiji. and the presence of limiled quan¬ 
tities of critical I nviucrai phmt nutrients, newly 
cU-ared gray-brown and brovi'n Forest soils are 
genenillv priKlnctive, Unless ciuc fully and well 
firtihzi-d,. liTWvever, yields sc^hiu clecrease under 
txpntinuons cropping. Nevertheless, the stub of 
some of the m^ist impjiiaiit pgrictdtural areas of 
the W'twIfJ, such ils tho^ of northeaslcm United 
States and iinrlhwestitTu Europe, ore gray-IjrowTi 
uud hmwii fofi'St soils. 

Ri d and Yelhw and Ijiteritic Sui/.v, These arc 
I he iwuLi of the liiimid kwvcr Lititiidi?^ of the 
L’uitctI Slatc.'s lijid other parts nf tive world, and 
likewise of the liorflcrs of the tropics, where 
Icmixiratiires are mmlcraU' fo high throughout 
the year and prcclp^tali^L^^ is ample m amount 
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the gruybrDM'n and bro^\TL torest soik^ they 
dtxTl^jp iiuder a fcirest cover, oHen c1:^Tlf^eTo^l5 
but nev'er \iitli mi LiikdcrgintJxvlh nF acid-lti^irL^ 
VegetaEinn» and \he pr(»R!es af tiuf two types are 
siiriiliir. However, tlic ciark-cnlnircd sistfact^ layer 
of the red and vellnw sotk ii diinner. aiid the 
lower friirfaec liori^in Is predominaiUly yellow or 
red rather than brown in eolor^ (See Fig. 457.) 
Beeausse they octair in arenas wltere lemperatiiie^i 
arc mild throughout the yeafp they tt^nd tu Ijc 
bailty IcLR'heLl and on ilic average are ptwircr soils 
ihaTi ikre the gray broR t] Lind hnovii fiirest aoih. 
This is partiCMhirly tme w here the soil tevture is 
t'Oiirse, as it is in much of EIr- AEbOktie nitd Ctdl 
Coastal plains oE Ehc I-niEed States. 

Tfic ‘“A'* horizon rif matiirc red aiRl yclhnv soils 
conjEisls of a few inches <if reddish^, yelltnvhh, 
of grayish soil, diirkened slightly lpy iorganic 
inold, in ra-wly eleareil Illiic] cowered hy a layer 
f]f nndecomposed piLLut litter. It] virgits red aiid 
yellow soibn this liorizoti may lie grayish it] color, 
Lint this s<Hin iliHajipcars under culEivatiotk, since 
cropping spcetlily evhiiostH the Small reserve of 
ofganle material imd plow ing Ranis up and mi^:ei; 
the underlying reddish material widi Elie thin 
gnivish suriat^e l;iycr TIh" “B"' hori^iin k low" ui 
iolnble niatenah Kmnionty red or yi,:llmv In 
ctalor^ and finer in texture. Tlicse itiililly acid soils 
develop typically where drniriiige is gowt. 

The rc^l soils of the margins dI the tropics 
differ from the red and yellow soils of hirdering 
areas of iTltermecliaEr latitxides hnt slightly, tor 
they des-elop under similar conditiotix, ThtTefore 
tliey are alike in eliEirLieteristics, except in the de¬ 
gree of their manifestation. In either the tnipks 
nr higher latitudes, such loils are jaion depleted 
nf Infill orgaiiie and Sfihible mineral plant inUri- 
euts under oUitHiuEtijs cultis'atiorfe witliEnit fer^ 
tilf/.iiEion, hut, when used intelligently, ax in 
e.kstem A.sia, they mjiy 1 h^ kept continuously pro- 
dkdcEive. 

Lueritse soils are of but seikiH areal exteril In 
the Lhiiled Smtes, with their principal develnp- 
iOfiU in soiithem Ceorgia, There, except Efjr the 
prescncr of a thin vein of indtirHiled mchisiEms 
of iron oxiilv, whicli CEiuxi's thinr fieciirrciices to 
K' kno^vn locally a^ “reiil pehHh''^ irr “phnple 
knd," the soil profik^s are similar to those of the 
n^l and yellow' S43ils. Such Liti'ritic soils mv often 
mrkierately pr^KlinlU'c and locally mav be re¬ 
garded fts dcsinihle. 

In humid Irnpieiil areas, where ?joihformipff 


procTsScs are much more active than in higher 
latitudes, laterites rather than Intentic soils cue 
t^ mirfion mature soils, I hough they arc not the 
most widely cllstrihutcd nor the best for agrietih 
tural use. These deep, iHun^LMhlcT grantilar soils 
develop where erosion is slovvp temperatures arc 
high, and leaching is coiitinumis and extensive. 
Therefore they consist of insoluhio residues, 
mainly oxides oF iron and alumina, and undi:!^ 
sol veil stlitu. They are red in color because of 
tlieir high iron content 

Lilted les are Dlteu of ^extraordinary porosity^ 
the opi'ningi lie tween the soil grains soEiietimc.s 
amounting to as ninc-h as 70 per cent of the total 
space they i>ccnpy. Tliis is Im^^uusc ecmctitalioTi 
of the oxides forms aggregates of such size thiit 
Lurge npenitigs or pore spiiws are left lietween 
I he individuaL pt^llcts of the soil. Tropical laterites 
are prNfsr mih^ Enr the organic litter the forext 
Hrior not only dL=tays rapidly but It is not mcor- 
IHULited with the iinderhing mineral inatter, even 
w here an aceiminlation of moderate depth occiars. 

When tiilUvuted^ lateritcs shortly become un¬ 
productive lieeikusv tire small amount of OTg.inie 
mate dill and the mineral plant nutrients are scKin 
used hy crops or carried a^vay in solution. Then 
cleadngs most lie abandnned and new ones made 
Euui pl.uit^.*d. This is the system of agriEiTullure 
pracEit'ed by the Fang and descTilred in an 
earlier chipter MorE-over, fertilization is im- 
profit able, fnr soil EcKture and porosity permit too 
rapid lots of artificially Supplied plant nutrients. 

Prairie Lying to tlie west of the east-west 
kits of the- other ped;ilfers. and extending south 
foam like Canadian iHkimdary^ to the prnide Uindx 
of 1 esas, is a belt of soils whicb develn|>ed kinder 
a envt-r nf tall graxs rather I ban fEiresE. thnugh 
pri'eipitation h ample to support tree growth. 
Iri this north-smith Ijelt. the se>ils are dark otdnred 
ill ElkL" Surface layer, but not broum dr yellm-v nnr 
bLEclIy leacJiecL In ihese n.'Spects, the prahie sfoils 
differ frrinj other ptulalfeis but, since they are 
kjoi^lime-aceiimkilalhig, they are elasslfted with 
tlK*m. 

Th(\se soils arc confined to inlerstream areas of 
regions siifRdently well watered to establish a 
characEeristic dow'iiward movx^nent of the soil 
wpEct into the undergjroikrtd eireiitution. In the 
kicuth, such soils are commonly developed on 
oldi-r tills Of glndal deposits. es^K-cially where 
Incifs or wind-blowik silt has aeciimnliitctl either 
ax » veneer or iti considerable thickness. In the 
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54mth, dccmnposhinii o| lEnpiri? iSiiJCiJtoiies 
Jilcewisti provided condJtioiJs wluch lavor growth 
of tall grasses and develnpit»€iit of dork soils uf l\>c 
prafiie type* VVfiuri; tongues of forest invade the 
grassland, ss they do along the streaio courses 
and tn hilly ctiuntiy bordering tbcmt prairie soils 
arc displaced hy ihutow belts of senis of other 
types. 

The profile of a typical prairie soil shows a 
thick surface layer or *^A" huriju>ii of ejcoellcat 
structure* sometinies 2 or more feet in thickuess* 
in Avliieh the twgatiic content added by tlie gmss 
roots is so high that it colors the layer blacL 
Below^ the hoii^n, though lower in organic 
content, generally contains an abundant supply 
of mineral pkiTit nutrients. 

These pmirtc soib are in pracliee deep soiht 
not easily exhaitsted^ even with abuse under 
cultivation. Because o( their great productivity 
and tlie favorable characteristics of the elimates 
in which they develops tlie prairie soilSp (he 
"curn-Udl soils'* of Illinois, Iowa, and Uirdering 
states, are among tlie he^t in the world- 

Pet/cJrtj/jv, By contrast with the pt'flalfers, the 
pedocals of the United Slater arc cauBiied to the 
W'est, with their principal oecurrtrnccs in the 
Great Plains, east of the Rocky MoimtainS. 
FiirlhtT west* local developments of pf^dLilfers 
and extensive rough, stony rtreas restrict their 
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extent and interfere with ihetr cotitinuity (Sec 

Fig. J21) 

Pedocals develop where the maxinniru pfcoiph 
lation lait exceed £5 and the rninirnum may 
be as low^ as 5 inches, vvilh a mi^islnre .supply 
Insulheient (c maintain eoiillimous downward 
tnovement of soil water, llnis they sire skills of 
drier areas, with ttuiur major subdivisions into 
uorth-sauih bells in the United States Ixised on 
difFerences tn rum fall Bet-ause of iheir trends, 
these Indts have Jamiory lemperat\ires vi^hlch 
range from O'* F* to F. and, in July* from 
6^’^ F* to 90^ F. This intrj:>dii«?s minor differ- 
cnees in the hjiIs wathin each licit. 

The pi^diX’als have evolved from a wide variety 
of pLirent materiah Imt twith that factor and tD[>ng- 
raphvp except as the latter may affen^t miiturity* 
are less important than climate, which iriakes 
possible the nattiral vegetation of grasses and 
shrnliby growths under w^hkli pedocab develop. 
Clim^tte ensures that the soil is contmiiDusly moist 
to nnlv a slight depth. Tlierefure it is possible for 
the shallow -rooted lierbaceous vegetation to en¬ 
rich the surface layers with uiiiternl matter 
bniiight up frnm Ik?Iow to an extent which neu¬ 
tral (he limited lesiching ixrcuiTJiig during 
welter perirwls. In this movement of sod salts, 
the caleinEn carl}onale acciimulatcs at various 
depths below the surface in the "B" fwmTsm (see 
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Fig. ’15S)^ (loplK cIctTcaidng with [iicrE*ii5e In 
iiridily+ lliis i*j why tlK,y ure knuwti ei* ''pcdncals” 
or "lime Eicx'iimuliiting" soik By cnntrnst with 
ihf |n-diiiri':rs+ u'hkh clrxelnp i]iitli-r di.‘gtiiUnig 
Mill cxunKlionit, kisses in tin- [H'drieul^ arc negli¬ 
gible^ tt**" l(?iH-'liiiig is toeunxiiliTiLble and there is 
A gikiTj nf uppreC'inbio uinciitiit^ of ui-gjnic miIj- 
sElliiccs. The iredocLils likr.wvfM? iavi^red Isv 
physteul pro|H^rlies. for tesliire is Tiormally g^MK) 
nnd slrnetnre is gminilar auad rerained un^kT use. 

Classes of Fcdacah ontl T/nli" 

'Hie p.!df>cal .5 are subdividect into four major 
gmiips: chemnTrms, chestiml satU. brciwn soils, 
iiijtl siefozems iiiid de.SiTt snilsr These are ar- 
iu norfli-M intli I wits in the I'nitetl htnilesH 
9tiic?ceedJrig one aimtlier JmiTi eieit la west in thv 
urdi-r iniiiietb as iuidity inctenscs, until ilesert 
^fiils replrtti? tla^cn to ihn w’esl. 

Cheriwzrms. These soils des^cdipp Ivpieally in 
midtiln lutitLidcs under tt jtnisxli,uid eovrr, for 
example, on ilw njuitem nnifgin nf the Great 
Plains in the United States and jit ^.nitliefii flnssia. 
Ktanculmt similjir soils fire likewise knnivn in the 
tropics, ihuiigh these are more like the “hlatk- 
eiirtfis" of Texas than those of Canada and the 


DakotiLs, because: of die higher Icrnpiiratures. 
WUvre lypically den-liiped, the native vcgetaliori 
Varies from limited groivllis nf tall pruiriL- grass 
on die Wei ter, to shorl stepiie grass and tirushy 
groWilis on the dti^ margui, Beauise of the luck 
of crinlinuity of still and ground waUTp except 
during tinusnully wpl perisKls, linnc is carried np- 
vciml in soliitjon in sneli $uils and .snbseriilently 
deiwsitc^d where tlie npw^ird itmvctiiL=^nt is nfFset 
hy leaching. Thus a zone nf hme accnmialution 
lunns, tinmiLLlly from 3 to 5 fiH?t lielcw the stir- 
hice, where it is avaiJuble for vegetntiori. (Set? 
Fig. 45S-) 

1 lie A h[in:£on of cheniozems is dark brown 
lo black in ctilnr because of tlie high hufiins 
ennient, gruniilLir in stnietiire, and porous, lliis 
facilitates efhx’Hve tilLige. Tlie npficr part df 
tlie “B" horizon is ynllnw-brown and Minicwhat 
leaehi.iL but in its IniiCer pirt js u zone of liinu 
arcniTiiilutkin. (See Fig. 45S,) The "C hnrizon 
or parrnl niatertal. rsften high hi lime, liegins at 
tlnpths tif 3 nr more feet Ih^Isw^' tlse surface^ 

GhiTnnzi^ms are fir^t-cl.iss soils, especially for 
growing cTtb|>s like grains, which make licasy 
dralifcs on mjiI fertility, FitrilicTj I he reserve of 
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Fic. CbiiBr'jalkpii Ell the UniEed States, 


iirganic and mineral itiiiUrrial is fso great that they 
retain their productivity Un censidcrahle perinds 
without fertiLl/^itinnh 'Hie principal agric?ultural 
limitatioti in areas with such stiib U not kck of 
go(Kf soils Init the frequent deficicnc)^ of precipi- 
taliun which makes the soi3s possible. 

C/iM^ntjf C:lu.slin 3 l soils ate ihc charac^ 

tcristic soils of areas iHjrclering the drier inargins 
of the bells *>\ clKniozems. Like tk? chemozcnis 
Car blsiekr-uth^, they develop under a grassKiiid 
covert bul thmigh a cOTilinnous sod of short 
grasses is generally present k it is somcw'hat inter¬ 
rupted where precipitation decreases. Further, 
tlie jiiore limited vegctiitioii cover iind the rela¬ 
tively (hy- soil make for a ihimtcr humnsdicttriug 
layer at the surface and a hmwu rather than a 
black color in the lop purl of the hiirizosn 
Thus the "A" layer contains less humus in its 
upper part and the kutic of lime iicciiniiuliittoi:i is 
clust'r to thr surface than in the Ix^ttcr w'atc^ed 
aie:L^ with chcmoifictn soils^ 


The topography of reghms where chestnut 
snilif occur is generally favurrible Un cultivatJofi 
and srjil strucUire permits f^fft'dive tillage, but 
agriculiure is rendered hazardous hy the small 
amount of rainfall and its Irregular distdhiumn 
from year to year. Tlverefore allcTTipts at produc- 
lion liave mot W'itli friTqnctkt disaster in the past 
□ud, ei«ccpt hi an occasional year, possibly 
in a series of more tlum nonnijlly wet years, it Ls 
pTulxiildc tliLil returns from gracing will normally 
be greater than ham dry farming in areas 

with such soils. 

SroitMi Tljc^' are soils of the bell which 

adjniTi^ that of chestnut soils on its drier margirt, 
hence the bmviTi soils are even less suitable for 
agiiciiittiful iisi^ than are tlw' thestiinl .<oils. In 
generaL they develop under pcnir :itcp[ic ctmdi- 
lioris, where the sod cover is [>rKir ;md inter¬ 
rupted by desert gnnvtlis of bfusliy vegetiilion. 

The [irrjfne of such soils is rmich like that of 
othur pedocuts. t-seepl that tlic humus layer is 

































































CP»OP UWJS„ CRA24tJC-HAir LAND. r0flE&7 
f ^ CROP LANO. CjN.Aj^rNG-MAY LANG 

f J eRAJING'HAY LAND 


t - :• J CROP LatjO. CflAZiNO-HAlf LANa iRflIGATtD LAND 


r-DRCST. craung-kay land 

I • ] Amo GfiAIlMG, IRPHjATED LAND 

I I OESCATk IftRfcCATED LAND 

- ■««* 


f'ic. >461. Prhii'K[>R] rufkil luiid iisv% in Lhi^ Linileci Sl^rttrfi. 
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AMERICAN SOIL CLASSIFICATION 


thinner and the zune i>f lime BiCfiiinnlutJOTi clnstT 
tn Uie aurfutr ih:iii In Hu- tyther types. <Sl-c Fig. 
458p) Arens \%ith such soils are des[r4ihlc fnr 
gr4iidng hul nnl fnr agritnhnre. eseepl iiiider 
irrigaliotn 

SitTo;:*"rns uml Soils. Th(^ soils de¬ 

velop niuicr SI spii-r^c cover ot widely spaet^d 
desert vegetation^ krgely hmshy in ly|H^H Fur- 
tluT. they lack the dark cok>r of the hi>ri/nii, 
ekimicteristic of the pedoesils deSt-Ttlxid prevh 
onslv^ [[If the arnoiint of cirgaiiie materia] Js small. 
tSee Fig. 458.) Again^ tile conct-ntniiisjn t>l 
soUible taecurs very near or eveti at the aur- 
fiict% where it may form an iiKTUstUtiofi in which 
noth trig will grow. In addition to the deaert siiils 
with mature profiles, the gr.iv ssiiLs brge :irea 5 
of the Erne arid latids nf the earths surf sice sire 
covered with rock wastes in witicli cimnge has 
fieen so flight tliat the characteristic profiles of 
mature s^rtla are lacking. 

uif/jorst Profiles, tn addition to the mLitiire 
soils which have Ijeen dcaCTllK-th tta-fe are tilliers 
fit which cliaiigc has bet^n so slight bec.nise of 
climate, imw’ernciit of soil-forming mati-riah or 
some odief causi-v tlmt chiiractcristic profiles have 
not develnpecL These ttre the soils of the larger 
portion of the great descTts, those of s^vamps and 
marshes, uial I hose of the hmdra regions of hi gh 
Isititiidc,^ and great elev'atioiis. 

C^roiips nuf/ AgriVrilfiJi-c. Tlic peduSfers arc 
the principal agricultural soils of the Uiiitetl 
States (hough, c,xcx'pt for the prairie soils, they 
are inferior to s(jme of the podix-aliu H\h is W- 
eauser prccipifalion is generally dependable ant! 
ample in the areas of (heir riectirrencv wdfcich, in 
ai^vkciatfou wilii ifieir modtTiitely favorahlc stnic- 
turcp makes fertili/^ilinii eiHonLiniic and remiinera- 
tivv agrlcithurc passible, wlu^rciVer (e.xinral char- 
4iclerisl]t‘?: aft' salisfaciary. 

By eontiList^ thir pei,lLM.'als Imvc very desirahle 
s^ifl clniriieteristics, but precipitation is $a light, 
escept iij tlic Jircus with clicrciozem soils, lhal 
agricfciltnre is spt^cuhilive, Uiik»ss irrigarion whaler 
is avuilallk^ Lven I hen, costs of prtKiiiclkni afe 


high, for water must he piircdiuftt d in large 
ainuiints. In aihlition, th^^ sup|ily avLulahlc Is too 
limited to pi^rmit bringing more thiio a MiudI 
pertTTTtage of I he Innd umlrr iHlch. Despite 
these liaikdieaps. a siirprisi]kgly liigh perLentage 
nf fhc pedficahe area is croppcul by use nf 
diuught-resistant varieties of the ecieab with 
relatively Jow waiter re<pircfncnts and special 
irifthods of cultivation designed to constTve soil 
mojsiiirc. 

The prairie soils arc the mnst desirahle of tlte 
pcdalfcni for agricnltural ose\ with the grny- 
|jrov\n and brown forest soils, the red Litid yellowy 
and the latcrilic types follnwiikg, in the order of 
their importLiJiL¥. Tht* prairie soils occupy first 
plata: Ix^cause of their favorable rinicturc. slight 
leaching, and their large reserv'e of a^ Lkilahle pLint 
niitrieutSr Tfic gray-liro^vn and bniwn forest hjpIs 
rank seermd in desirability l>ecau.se nf their fairly 
favaaaldc slnicttirv. mrjdmtc Iraching, and rela¬ 
tively smiill fertiliKcr reijuirenient. The trllier 
the red and yellow and the latt-fltic >wiU, 
Lire hadly lesicheci anil much k’^ss desirable, and 
the pidzfjis, the poorest of tlie I'a.HLilferSk suffer 
frimi a climatic Inn a Heap as well. 

Cultivation of the pcdoculs Is iorgidy limited 
to t!ie clieTiioKi.!i:n soils yikcL to a lesstT extent, of 
I he clufsti imt soils. Few i]f the brown soils or ibe 
sieroKems and llesiTt soils are undtT prixluctiniu 
except with irrigation. These dilfenuiecs in the 
extent of use of the various ijcckx-als result from 
clinTaric rather than .soil factors^ for tlx" (Hrdocalic 
types of tlie drier uri^s am but slightly irifcrior 
as soils to those where rainfall is heavier. 

Not only driest the percent age of (he difFcrent 
Sin] types which pass fnlu profitable agricultural 
use differ its lx*twx‘en tlie pfdalfcr't ami p^dcjcals, 
Lind wklhiti (ht^jiir two groups^ ivelh hut tlu* craps 
grown [dsi> vary markeilly. In part, this is lweau$c 
of dilfcreikces in soil chiuacterlsticTt: in part 
C.UlfX^ of cliiTkatic variatfour For adtlitiDiial dis^ 
ciisskwi oi tliLw dilfercnces, thi*: stiidcnl is ru- 
Fern-d lo the sekwHcd rcfcrenta's at the cud uf 
the cluipter. 


yUKSTlflNS and EXEKCfSES 


], hiis the satisfaclory cla^sincatfotk uf 

Ih^ch a relulEvely retenl cU^elopiin nt? fluw dkwr^ 
die preitTil classification cl I tier frcrtii tl iose fur- 
inerlv (ii uMi? Why is it called an "altribwiive'* 
system of classiEcation? 

2. What ate the ciiticul fHctcins whJeh .ire iweti in 


dkjfcrentiatkng betTA'cm “w>il tj-pcs in the attrihu- 
liM- wsteau nf elas^ifieatkm? Wluit Is dir dilfer- 
eriHi^c' Iw'tweeik young, mcilnre, and aid SuHs? 

3, Intn w hat two major grotrfis arc Sitils divided on 
like haxf.s of limD ac-e-kimijlation? HiWV chj ihpv 
dlffej En this leE^pect? 


4 UlicK dw the petbLftrts In tKf- UnikfJ 

Undi'r wliiit clsmattc iintl 
dinoTM tin t^fn'V dcM'ltip? Untbr whol lypi^ 
M^n-Inriiiiikg prut;cii5e«? Ilniv du pTCKi'N?^ 

iiJfw^l i«jJl dtisirabilily? Intjj whrtl ciiuistjs arc tlic 
pwlitlfcns divitb^l? 

l?fnirf wKiit rliiTMiliL^ irfunditjnm jind vcgftkidoti 
i‘fjiii"r iln pKitub ‘tU’vt^kip? WSKTi?! ttu iIict oc'tiur 
in thi* ilniit'cl Slat^fS? Whut arc ibcir LhATwcti^r- 
^jiHcii? tliclf iW^inibSHiy. 

IS, Stall' llin UmitA of tliF Iwdt ivf jirny-hfEJivii npid 
tiniwn fnftiki solli in Unitt^di Ot'fk.TSlI.KJ' 

tlw [rfoBlf of iln'w UihUt wliaf i.'orkdition? 
Jo lllfv tk^veSop? Wliiit iboir agriool tiaml Jl^ 
^Irabluly^ 

+ » di> llif n-d iinJ ytiW^w «iiJ Lik-riiSt; staiU 

rtt'cur? In wliiit rcApi?ic:t!i do llicy difit'i from 
hmwt\ aijJ bftswn lomt ^infb in proEJr nn<l pm- 
Jucliviiy? Uiuki wliflt elbtmlic sind \ i-gi lotion 
cotidfiinnA dit ll«^y di'vpli^p? J|ow do tlw ri?d 
^jSb fif tin? UfOpk:# diffcir from tbiw of LnUrUlHH 
dlkilc biUtiidfiS? 

H. Uliere di* IjltTlIlc f^\\i devclr^p fn Sb^ Uniled 
Slalcs? oJi" ivitli nitvh soils knimu b- 

iiaWy a* ’"piiiipli’ \Mit ri- biti'rati-^ di vt'lop 

in ti^e l^a^piL-s wbol sro ibeSr tturret li nAtks mid 
u^hcoltural dr^imbility? Why do t'w'^ iliarnr- 
tfri:tlics luwsdIrtStf ddftingof ckoHug^ 

iciiilrr niitive u^t-iiltiiJiil use? 

9. In VL-hal rrspct't* do pnnrie soSU dider fmrn the 
oduT p-Hiulb-n? Whcfc d<5 ibry t»t L-iif in I lie 
Lrtiik^ Why sife llkjy of soii-b gleut aj^Tl' 

i-liltiirul deiimbilitv? 

U>. %Vby ute ibe p^nei^b mnHm-d It^ ^\i-flti“rrs 

SELFxrrr.n 

kidlogg, cli^flei E„ and olhcfs. ‘'S«>iU i*nd Ntenr 
Yf urhtHik. U. S. IJf p-krtnn'iit uf Aipi- 
eullnre, Wniblnglon, 19:13, Part IV'. 

'IlfcJs port nf lilt‘d ypriffjtHtifcinJTilafcnA llie fnllowing 
articlnfi: Soil and Sin-iefy: Tin- Hiyitk al Nalurt- of 
Soib VValtr Hrinlinrtv of SiPib^ t>lw^nl ClwfnJ^tn 
of tlio Soil; 3ii[t Or^;iriir Slatler und Soil JbniiU«; 
pniitm ond Flnnd of like SiiJl. Kimnalkkn ikf Soil, 
Sol! ClttvSiitfifuNunj Sckil Mopn and Tbrir fj'Nei and 
ki diF!ieTipl tan oE the Soitii til I lie Unit I'd All 

vH-ilof^ m written by antlNnitic^s nn ^alb. 


NDIX 

Unitrd Stales? IJiadef wdkat cliiTMtie and \ege- 
liatiun eonditiiai^ do tliev" develops Wby diw-t 
this ensTiif u JAmn of cuTbmaU* aecinnulatirin. in 
the sail? vv^n are the pedm ab prodnetlve solU 
wlK-jt water h AViiiliibte? Into what cbisaes nJr 
they dividt'd? 

IJ . whvtu do ctienio^etii s»i1? oivur with referente 
to pmirte soils in the UiHted Stall’:*? UndErr wlsud 
tvpc' of Vf^elallrjn wi i-f and wliat oUniatie eon- 
ciitiikfiA dn Ibry' develop? VVliy oje Ihtty Siieli 
IligMv prikbletive soils? 

VI. Why are thE ehosltint soils of lusiier ci^it ulhirfli 
de?:End>lljty thon the cliemrz^ns? Wbert^ iire 
tljt^' drA eti i[ie(! in ibe Unitrd Stjites? Jfow doe^ 
thetr profile dJffiT Fr4im tbut nf the thcmowii is? 

11. Wind Soils s±e\ebp on the dntrr margin <kl dn^ 
ebestrint soils? VVIilts' Is the ?s™r of Unie w- 
Liirinilathm hw-alt'd fn Mteb Miih? fn wliut ri^pi?-: i 

dne* tlhnolk; interfere W'itll lllti ,kg,rienltLital 
of sueh stkils? 

14- flow tb ihe sierooeins and dt^serl stids difFiri from 
die idbtrT prtIrK'als? why dm ^nne ol Ot^ 
L-nniuIiitimk ifl iniin-ToJ: soft* aeiw elose fu ur M 
ihp surface In siieh sotU? 

15 , Xame the solk vvilhout profiles. V^hy chi prikfiles 
fail to develop in stlch Mtb? 

Ifh Why atc! the pcslilfErA the iiioAt Unpirtiml agrl- 
krullnral soEb m tlie UniEed Stalt^? Ihnv do lliey 
compare wadi one imothtr in imjMjfEjnLe? Why? 

IT. ^Vhy are ther pt^docah of agrkniltnraj Jtn- 
portam e than *he [■wlaUt'n in the United States? 
VVtiieh one of the pedtx-.ik if used ino^t exten- 
iively im dm prEsdtictkpTi of erops? Why? 

SS. How do craps lory with I he smil type? Why? 
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SUPPLEMENTAKY CLIMATIC MAPS 



Vu:. 4fl3. Au'Wgi' iniiniiiT fur iIm' UiiUcd Slatoi, 
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Fic, 4154. Avrru^e wittier Icmperatitrw lor the UliSled StiiEeS. 



AVERAGE WINTER SUNSHINE 


Fj4i. Avecige w mh r sunslihie for the Unftrd Slatca, 


















































»AiWBEH DF 

wiTiHOut niLLma rnasT 


piC. Av*:n» 3 ^e li-nglli of tStei frcjcsl-frtw fusr tllr Uuilcd 



FROST OCCURRENCE 


Fic. 407, Avrtagt dutin i»r ihi* lii»l kllliri); fitnt in ll>e ^pfing fnr tlip United StAie& 
































t’w., 488. Avtfugf diiU-5 u{ Jif^i k|]|ii>p fp,nt (n the roll furtlu.' UtHtwl 



Fk. 


tWl Amouhl of luniitiLT pTM-ipiiatibn itt irnfted Slate). 
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KUi. 47^4 AiiM^hlUl uf willleT prei.‘lpiliktkiin fn die UrntL^ £tattri. 



FitL 471. Purttni^ajie al tlje tutui fleriirrlng dllTtng I>fHiiririlK-r* JiiPHian- und Felmuirv' in Uv 

Uiiih'fl Siftk's. 






















































Fu i. 471 


rL-r>:cntji^ of ihi- lolul pTfi-ipLtnlkrn mTiirrinj durid^ April to ScptPTnbrr Inrliisive tn Uip 



fV. -173, PcnwnUigo or llip total pwlpiiaWtm «xiirrinp dnrinK June, July, nnd August lo ihe Uril«1 Slates. 
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Fii- 474. Avifimgc Eyiiiiuil iikiiwfiill fuf 


gUESTlONS AND EXKHClSES 


L Whuj iji ihe ijv(*ri»Ke jitmiTHff tenipi’rEitiiri* at | V~ 

trt4L Mkhlgan? At WuHiiiiigtaii? Why 

ufi» avi^Tflcit s^nmiijcr tcmpcTnlures \&wet jvt 
Isi-utlk- tlhLiJi ul DflrnJt? 

i. \S'hnl h thr Ui'i-twgL- witHer te'TTipmiiin? ;nl run- 
kind, Miunt? At f^Nrlkmch Orc^^cm? \V}iy ntv 
ii.vi-ra|£e witiU'T tfitijH-niEuie* hid't^ nt l\irtkiid, 
Ort^tin+ tluni ml Partkfi(i, Msiith"? 

Wliiit k tijr ftVf-rngr »iiiniiiifr IfiTipt^iticrp lit 
Svw York City? Al SA■LlUIr^ \Yi«l»ng;rnn? Wiiy 
a LIiv uMTUgtf Eeniptflit lire Kiltie diuing the? 
MitiniiiT liTwer ifiiin ut New Vnrk Citj' For thr 
iLinie p'riEHi? 

Wlmt If liie tliaJclber ef 

withiiut kiDiil^ fzfist ut CilU'iii.iiath Ohji:)?' Al 
Mt'nipliiit. TPTint'Kce? Hew tFlis agri- 
tkilhire aikd the gruW'ii? 

5. WliQl iff the avemg^e ikte i.if the lii,s| kHUllg 

fmsrf ii! -sprinj* lit St. \nvfiiMiri? Al T(n 

Iptiri, Ohici? Iliiiv dix^s this ihfferefwe in Hie 
diiU' t\w kit kJliiiijt liAivt En ^prliij^ 
upriemlhirf!? 

6. What u the liA’epagf^ dutr nl ihe fitst VilllHg 
FTn>it in ihe Ijitl nl BEwtrin. MsLU^ichnM'tts? At 
Mitiikeupcihs, MiriiieMjta^ Whv thtd tlie Br^l 
killing ffoft ill fall oceqj earlieiT at MilUlefipidls 
I Elan it al Bu^itpn? 


7, lU^y mifnv Inrln*^ of priTL-Epitalhin fiill at CJii- 
f iigii' on Hie aA TTiige durJnit I he ^ .STitmntT 
months? ts this nwire cir lei^; tliarii the average 
W’inlet |lcei.-ipitiitioM hir CEiii agti? h ihii an ad- 
vaiitkiji*e iir bL disadviintage? \S'iiy? 

S. I low nnais%' iiiolief of pr(ii^[pilntk>ti fall at 1ms 
Angeles, DlEiforniil en the avenige fhiring the 
a winter tlmilHls:^ h tflh mi*fV nr lesf tllilll the 
atiinge for ihe ^ ^itMinn-r ninths? k tliis im ad- 
Vanfijige oJf d cliSjidvuMtiige? \^■hy? 

0, Wtiut pi-fceHtBge of the totill annual pret Eplla' 
tinn fif eMlrtn Nnrlh l>ilkota falls fluring the 'A 
winter nii ml hn? During Hw sinnnier i»jnHw? Is 
this dlftrihiatkin n{ liretipilaliAMt Hd%’antu(£lxHii^ 
ur due? it ewLAtilule n InindJvap? \V\}y? 

|0, What pCTtTTilage of ihe tmliil alMiMnI pn^npEla- 
Hnn uf lEie I jo* Angeli-S area fltlh ilnriiig lEie 
niEailliA April In Septi.nnk.T ilielunive? SV^Eiy is 
llife pennmtaKe sn Nnull? 

11. S'kluit piTLpntage nf thr aniinali ptreipltaliiril o( 
ihe San Fruin-isi'o area hill* during the ^ stun- 
niii mrjnihs? \Miy is this piTTLx'iitage so small? 

1^. Ciutipare tiKr av^irage annual snowfall <if Eftr 
arm i"war BiifToln, Nerw York^ w ith that of ca-st- 
iTli .^hiuMtlUr Explain why l}ke ainifnllt* ant fn 
different- 





































Chapter Fifitj-Four 
MIS C E h L A X E O U S 1 A11L E S 


TABLE lA—FAHREM IEIT SC^XLE TO tENTTICRADE 
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TABLE tl. REIJ\T1VE HUMIDITY, PER CENT—FAHRENHEIT DEGREES 
PRESSURE; 30,0 INCHES’ 
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TABLE III. CONA'ERSIO?! OF MILUBARS TO INCHES' 



imhff 


Incfus 

m. 





/jirArj 

941 

?7.79 

96t 

^8.38 

931 

2B.97 

loot 

29,36 

1021 

30.15 

942 

27. S2 

962 

28.41 

932 

20.00 

1002 

29.59 

1022 

30.18 

945 

27,95 

963 

29.44 

983 

20.03 

1003 

29.62 

1025 

30.21 

944 

27.aa 

964 

' ZB. 47 

984 

29.05 

1004 

29.65 

1024 

50.24 

945 

27,01 

1 965 

28,50 

985 

29.09 

IW5 

29.63 

1Q25 

30.27 

946 

27.04 

966 

23.53 

936 

29.12 

1006 

29.7t 

1026 

30.30 

947 

IT.Di 

967 

28.36 

937 

29,15 

1007 

29,74 

1027 

50,33 

948 

27,93 

968 

28.58 

m 

29.18 

1008 

29.77 

1028 

30.56 

949 

28,02 

969 

ZB.61 

989 

29,21 

1009 

25,30 

1029 

30,39 

950 

28,05 

970 

2il.64 

990 

29.25 

1010 

25.33 

1030 

30.42 

951 

2&,0« 

971 

28,67 

091 

29.20 

ton 

29.35 

1031 

30.45 

m 

29,11 

972 

IBJH 

^02 

29.29 

1012 

29.33 

1032 

30.47 

955 

28,14 

97S 

2373 

991 

29.32 

1013 

29,91 

1033 

30.50 

9S4 

29,17 

974 

23.76 

994 

29-55 

1014 

29,94 

1054 

30,33 

955 

28.20 

975 

2BJ9 

995 

29.3* 

1015 

29.97 

1055 

50.56 

956 

28,23 

976 

28.32 

996 

29.41 

1016 

50.00 1 

1056 

30.59 

957 

28,26 

977 

38.85 

007 

29,44 

1017 

30.05 

1037 

30,62 

9SS 

28.2^ 

97« 

28.88 

003 

29,47 

1018 

30.06 

1053 

30.63 

959 

29. J2 

979 

23.91 

999 

29,50 

lDt9 , 

30,09 

1039 

30.68 

960 

26.33 

980 

23.94 

loon 

29.55 

tO20 

30.12 

1040 

30.71 


I Altw U. S. WcaihEr Bureau, Furm No. 40'jO. Mit 



ijKhfl 

1041 

30.74 

1042 

30.77 

3045 

30,eo 

1044 

30.83 

1045 

30.BO 

1046 

30,89 

1047 

30,92 

1048 

30.95 

1D49 

30.98 

1050 

31.01 

1051 1 

31.04 

1052 

31.07 

1053 

31.10 

1054 

31.12 

1055 

31.15 

1056 

31.1* 

1057 

3L21 

1058 

31.24 

1059 

31J7 

1060 

31.30 


Bl^rnarrk^ 
U.S. A. 
Boise, 

U.SwA. 

Eo^loa, 

A. 

Cbiirtninni 
US. A. 
Chie-iitfo, 

US. A* 
Calgary. 

Canada 

Colciiu 

CoiTFat Zone 
Davhwn, 
CooadlM 
DcJfOit. 

US. A. 
Haviina, 

CulM 

tvigint, 

GmnLuid 


T. 

Rf. 

T. 

ns. 

T, 

Rf. 

T* 

ni 

T. 

RC 

T- 

RC 

n 

Rf. 

T. 

Rf 

T. 

Rf. 

T 

Rt 

T. 

Rf 


TABLE IV, CLtMA'nC: OATA FOR SELECrED STATIONS 
(T., lEmp(T4turc in Falu^nhcit; RL, j^infaU in inchct.} 

nORT.I AllEIUCA 


Jan. 

FtK 

ii/or. 

T,fi 

30_3 

24.2 

0.5 

0.5 

t.l 

29,8 

34.8 

42.7 

1.7 

1.4 

1.5 

27.9 

aa,8 

35.6 

3.6 

5.4 

3.6 

49,9 

52,4 

57.4 

5.1 

3.1 

3,3 

25,0 

27.0 

36.6 

2.0 

3.1 

2.6 

3 3.7 

15.8 

22,8 

0.4 

0,6 

0.8 

79.5 

79,2 

79.7 

5.9 

J.7 

1.7 

-25.1 

^n,3 

3.8 

n.8 

O.B 

fJ.S 

24.4 

25.5 

33,4 

10 

2.2 

2.4 

7U,i 

72.0 

73.4 

2.7 

2 3 

L8 

le.s 

18.7 

23,5 

5.3 

2.7 

3.4 


Apif 

Mtij 

JilW 



JSep. 

Cki. 

A(lqT, 


1^417 

42.1 

54.S 

63.7 

69,8 

67^3 

58.1 

44.9 

283 

14,7 

40.5 

LB 

2,4 

5.4 

2.2 

2.0 

1.2 

IJO 

0*7 

0.6 

17,4 

50.4 

57.1 

63.3 

72,9 

7US 

61.9 

51.1 

41,0 

32,1 

50.9 

Ir2 

1*4 

LO 

0.2 

0.2 

0,6 

1.2 

13 

1.6 

15.1 

46.4 

S7.1 

66.5 

7L7 

69.9 

63.2 

51.6 

42,0 

12,5 

49,6 

3.3 

5.2 

19 

3.S 

5.6 

1.1 

34 

33 

3.4 

40.0 

04.5 

72.7 

78,9 

81.4 

81,0 

76.6 

67.8 

58,1 

51J 

66.0 

2.4 

3.4 

3.3 

6.2 

6.7 

B2 

3.9 

1.7 

3.5 

4S.6 

47,4 

58.4 

68.1 

74.0 

72.9 

66.1 

5^.8 

413 

mi 

50.2 

2.B 

3.6 

1.5 

3.4 

1.0 

3.1 

2,6 

2,4 

2.1 

55.0 

59.7 


52-6 

60.7 

59J 

.^0.2 

42.1 

25.5 

20.9 

17,4 

0.7 

2,5 

3.1 

2.6 

2.6 

1.2 

0,5 

OJ 

0.5 

16.2 

79.9 

79.9 

79k9 

ttOJ 

79.5 

79. S 

79.0 

79.0 

79,5 

79.5 

4.2 

12.6 

11,5 

16,2 

14.9 

12J 

14,8 

2L5 

11.9 

129.4 

29.1 

46.4 

S6.7 

59,3 

54.1 

42.4 

25J 

0.7- 

-13.1 

223 

Uh t 

0,9 

L3 

1.6 

1.6 

L7 

1,1 

13 

t.l 

13.6 

46.2 

''l c 

,5B.O 

67.4 

72.1 

70.3 

61.5 

52.5 

19,1 

29,1 

48.5 

V6.3 

5.2 

79JI 

5.6 

8L5 

5.5 

Bl,9 

2.8 

BLS 

2.9 

80,4 

2-4 

77.9 

2.4 

74,7 

2.1 

71.6 

32.0 

76.6 

28 

4.S 

7.2 

5.0 

6.0 

6.7 

7.^ 

3.1 

2.2 

5L7 

50.9 

2.4 

40 J 
5,6 

46.6 

5.0 

49.B 

55 

47.1 

l.S 

4R0 

6.11 

35.fl 

5.9 

26.4 

4.4 

20.7 

3.1 

353 

4*9 


676 
















































Ijcm 

Up S. A. 

CilTt 

Mtxka 

Muniwcy, 

Slontn^^U, 

Caaadu 

N'c^ OrkaiWi 
U.S. A. 

New V<jf 
U* S. A. 

Phocili %, 

Ll.iS, A. 

Pi. BiirT4w» 
AiailcH 
PonliiilUp 
Oregon 

Sail IjikCr 
U ,S . A. 

Oreenliilfd 
Si. Ia+us, 
U.S.A. 

Si. Piiul. 

US. A. 

Sarfc FrajK:uco, 
US. A. 

Siiluip 

Atajkil 

WniJ^iRgtanj 

U.C. 

Winns iKifp 
CMJL;&^ 4 i 


Bogota, 

<^|£jrnyii 

Buenij* A»r«, 
Argentiiu 

Carar^jlv 

VcnrzuclK 

i3i, 

ArgenliiUL 

Ciiidb^p 

Brazil 

Ir^MiCfnc, 

C-hilc 

Lima, 

Peiti 


TABLE l%^ CLtStATIC nxVC'A FOR SF-LEf-TED STATIONS (CotI(mW) 


^;OllT)l AU^BttTA 



JlEJt. 


pWdr. 


,4% 


j<d/ 

Asg. 

Sfpi- 

Ort. 

AVii. 


Tew 

T. 

54.^ 

55.5 

57.5 

59.4 

62.2 

66.4 

70.2 

714 

69.0 

65.3 

60.9 

56.6 

62,4 

kc. 

3.1 

34 

1,S 

i.o 

C.4 

0,V 

0,Q 

0.0 

0.2 

0.7 

U 

2.6 

15.2 

T. 

54,0 

56.n 

fi0,4 

64.2 

64.9 

fi3.9 

62.4 

62.1 

fil.2 

58.6 

56.5 

S3,4 

59.9 



0.2 

O.fi 

0.6 

1.9 

3.9 

4.1 

4p7 

<1.3 

l.f 

0.5 

0.2 

13.1 

T. 

S7.9 

fil.7 

fiT.S 

73.0 

79.0 

SI .9 

82.2 

82.6 

78.1 

71.4 

63.5 

57.4 

71-4 

Rf. 

0.3 

0,3 

0.7 

14 

1.2 

23 

3,1 

2.0 

4.4 

2.4 

L3 

1.0 

19.5 


13,0 

14.7 

23.4 

41.] 

554 

64.7 

69,3 

67,0 

58.7 

4fi.7 

32.7 

19.1 

42.3 

Rf. 

3.7 

3.2 

3.7 

2.4 

3,1 

3.4 

3.7 

3.3 

3.5 

3.3 

3.4 

3J 

40.4 

T. 

54.3 

57.3 

62.fi 

6S.S 

75.4 

flO.6 

8L4 

82.2 

79-2 

71.0 

61.6 

55.6 

69-2 

kf. 

4,3 

4.2 

4,7 

S_2 

4.6 

5.9 

6.4 

i.a 

5.0 

3.3 

34 

4.8 

57.3 

T, 

30.6 

30.5 

3&.0 

4fi.5 

59.4 

6»,5 

73.5 

72.1 

(hb.4 

55.8 

44.1 

34.3 

51.8 

KL 

3.2 

33 

3.4 

1.3 

3.5 

3.5 

44 

4.3 

3.4 

3.4 

34 

3.3 

42.1 

T* 

St,2 

55. J 

60.7 

67.0 

75.0 

B1.5 

89.8 

88.5 

82-7 

70.6 

59.7 

52.0 

69.7 

Rf. 

O.S 

D,S 

a? 

0.4 

0,1 

04 

l.l 

1.0 

0.7 

0.5 

0.7 

l.O 

7.8 

T. — 

-13.0 

-13.1 

-1,7 

21J 

35.3 

40.9 

38.5 

324 

16.3 

0.3-1S.4 

10.2 

Rf, 

0.1 

□.4 

0.2 

0.1 

0.3 

0.3 

0.9 

0,9 

0.5 

0.7 

0,3 

0.4 

5.3 

T, 

38.9 

41,5 

4fi.3 

51.2 

56.6 

61.4 

66.6 

66.4 

60.9 

53.6 

45.9 

•ILO 

52.5 

Rf, 


5,5 

4.^ 

10 

2.3 

1.6 

0.6 

0.6 

L9 

3.2 

6,5 

6.9 

43.5 

T. 

19.0 

33.4 

41.3 

49,« 

574 

fifi,9 

75.5 

74. S 

64,4 

52.3 

40.6 

32. i 

Stp4 

Rf. 

1.3 

1.5 

a,o 

2.1 

2,2 

0.8 

0.5 

0,8 

0.9 

L4 

1.4 

1.4 

16.3 

T. 

22.5 

22.3 

25.7 

31,3 

35 .fl 

39.0 

59,9 

40.1 

3fiJ 

34.3 

30.9 

26.2 

31_2 

Rf, 

4 w ^ ■ 

■ i ■ -p 

,^ X 

..,. 

. - . H 

r H ■ ■ 

. i .. 

h ir -k » 

+ # *■ - 

1 ■ ■ 1 

i V -f A 

H »- 1 ■■ 

..... 

T. 

51.fi 

33.7 

44.2 

55.8 

66.2 

75.0 

79.2 

77,3 

704 

58.3 

454 

35,6 

56.0 

Rf. 

2.3 

Lfi 

3,5 

3.8 

4,3 

4.fi 

3.6 

3.5 

3.2 

2-8 

2.9 

2.5 

39,8 

T. 

1^.1 

IS.2 

29.0 

45.fi 

5S.6 

67,4 

72.3 

69.4 

60,6 

4B.I 

32.1 

19.S 

44.2 

Rf. 

0.9 

0.9 

1.5 

Z3 

3,5 

4.3 

3-5 

3.3 

3.1 

2,3 

L3 

1.0 

27.9 

T. 

40,4 

51.4 

52.fl 

54.3 

55.5 

57.2 

57.3 

57,8 

59.9 

58.9 

55.5 

30.6 

55.0 

Hf. 

4.& 

5.G 

34 

l.fi 

04 

04 

0.0 

0,0 

0.3 

0,9 

2.4 

4.5 

22,0 

T. 

3lJ 

34,1 

36.5 

41.3 

46.fi 

5P3 

54.fi 

55.3 

51.7 

45.8 

38.2 

35.4 

43.6 

Rf. 

T.6 

6.5 

5.6 

5.5 

4.1 


4.2 

7.1 

10.1 

\2 2 

9pS 

9.0 

84.8 

T. 

32.9 

34.5 

42.2 

53.1 

64.2 

72,7 

76.8 

74,fi 

68. t 

56.6 

45.0 

36p1 

54.7 

Rf. 

3.1 

34 

3,5 

3.3 

34 

3.7 

4.3 

4.1 

3.3 

34 

2.6 

3.0 

40.8 

T. 

— 2.6 

-1.0 

14.7 

3S.fi 

51 .1 

634 

65.9 

61.1 

53.9 

41.5 

2^.5 

7p4 

34.9 

Rf. 

O.'J 

0.8 

1.3 

1.G 

2-2 

5.3 

3,2 

2.2 

L9 

1.4 

l.O 

0.9 

20.7 


iQV'TK AUlLKtCA 


T* 

56.7 

57.9 

58.6 

58.6 

58.5 

38.1 

57,2 

67,0 

57,0 

57p9 

5H.3 

58.1 

58J 

Rf. 

3,7 

3,5 

4.5 

9.6 

6.5 

3^ 

2-6 

5.3 

2.9 

9,4 

9p6 

5-6 

63.4 

T* 

73.6 

72.5 

68.7 

61.3 

55.0 

49,6 

48.9 

51.1 

55.0 

59.9 

65.8 

70.9 

61.3 

Rf. 

3.1 

L7 

4.4 

3.5 

2.9 

2.5 

2,2 

2.5 

3.0 

3.5 

3.1 

3.9 

37,0 

T 

68,5 

68.9 

69.3 

72.5 

73.9 

73,0 

72,0 

72.7 

7ZS 

71.4 

TL2 

68.9 

71-2 

Rf. 

0,9 

0.3 

O.fi 


a.a 

4.0 

4,8 

Lfi 

4.2 

4,4 

k5 

1.6 

31.9 


73.8 

72.5 

68.5 

62J 

55,8 

49.fi 

50.4 

SL6 

58,6 

63.3 

68.4 

72,3 

62.2 

Rf. 

4.1 

4.2 

3.5 

1.8 

UO 

0.3 

0.3 

0.5 

0.9 

2.4 

4,0 

4.6 

27.7 

T. 

81.0 

80.8 

ao.T 

80.2 

77.5 

75,4 

75.9 

78.3 

82.0 

81,7 

82.0 

81,3 

79.8 

Z. 

9.8 

8.3 

8,3 

4.0 

1-0 

0.3 

0.2 

LI 

2.2 

4,5 

5.9 

8.1 

54,7 

T. 

69.4 

69.4 

67.6 

64,8 

62.6 

61.2 

60.4 

60.3 

61,2 

63pO 

65.3 

67.5 

64.4 

RC 

0.0 

0.0 

0,0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0,0 

O.l 

T. 

72,7 

74,3 

73.6 

70,2 

66,0 

62-6 

61.2 

6L0 

61.3 

63.0 

65.7 

70.0 

66.8 

RJ. 

00 

0.0 

0.0 

0,0 

0.1 

0.2 

0.3 

0.4 

0.4 

02 

0.1 

ii,a 

L7 




















TABLE JV. CLIMATIC DATA FOR SELECTED STATIONS 

-fl 

*fjirrrt AUf 




JuiT_ 


.IfciT 

ifirit 

Mq^ 

Jmh^ 

>6' 

^•‘K. 

Srft. 

Oct 



^VsF 


T. 


hl>. 1 


70,0 


80,1 

90.6 

91,7 

82.8 

a2.8 

&2.2 

80.6 

80,9 

BnuEll 

kf. 

^.2 



8.5 

7,0 

3.6 

2.2 

1.4 

2,0 

4.1 

5,5 

7,7 

69!8 

Port-of-Spain, 

"rriiildjtd 

T. 

kf. 

75.2 

2,7 

7$A 

1.5 

76.3 

1 a 

77,8 

1.8 

70J 
5,6 

78.1 

7.9 

77,0 

8.8 

77.S 

9.6 

78.3 

7,4 

78,2 

6.6 

77.5 

7.0 

76.5 

4.7 

T7J 

63.4 

Quitov 

EciiiAidDr 

T. 

kf. 

4,1 

54,5 

4.2 

54.5 

5,1 

54.5 

7.4 

54.6 

5.0 

54.6 

1.5 

54,5 

O.S 

54,6 

1,4 

>4.8 

2*0 

54.6 

3.6 

54,3 

3.7 

54,6 

3.8 

54,6 

43.5 

dr JaurclrD^ 

r. 

77,5 

78.1 

77.2 

74.1 

70,7 

68.2 

67,5 

68.7 

69,4 

71.2 

T3.4 

74.H 

7? S 

lifajtii 

Kf. 

5^0 

4,3 

5.5 

4.4 

3.5 

2,0 

1.6 

19 

2.6 

3.2 

4.3 

S,4 

> £1. ^ 

45.4 


T. 

67.3 

66.0 

61.0 

56.1 

50.5 

46.0 

46,0 

4^2. 

52,2 

56,1 

61.0 

65.7 

36.4 

QHk 

Kf. 


04 

U.l 

0,6 

2.6 

5,5 

3.1 

22 

1.3 

0.5 

0.2 

0.2 

14.3 

Valdinap 

T. 

6L9 

60.4 

57hO 

53.1 

40.6 

45.5 

457 

46.4 

48.0 

52,0 

53,0 

59.a 

52.9 

Chile 

Kr 

2.4 

5.0 

5.5 

9A 

15.2 

17,n 

16.1 

15,2 

B.7 

5.2 

5.0 

4.1 

104,8 


Ain-jAar.ru.A 

Kfwtihrrtm T. ZiJ 5 .i - 7.4 -27.0 -3,57 _ 3,1.2 2 1 8i 7\1 11^ 

(Link AiwriMj 2 L 7 -n.i 


KliRDF^ 



1 . 

46.4 

47,5 

52.3 

58.8 

67.8 

Creme 

kf 

2,0 

1.5 

L5 

0,8 

0.7 

kcrliEi, 

r. 

31.3 

32L5 

37.0 

45.9 

54.0 

Crmiajiy 

kf. 

1.5 

1,3 

IJ 

1.4 

2.U 

hordruLix, 

l\ 

40.6 

43.2 

46,9 

53.1 

5S,3 

VfAntlc 

Kf. 

2.8 

2.3 

2.5 

2,6 

2.9 

B4‘ri;rn^ 


34,2 

33.6 

31,4 

42.3 

48.9 

>fcLir«ay 

Rf, 

6.9 

5,6 

4.3 

3.8 

4.1 

BruwLs, 

n 

34.4 

36.1 

39.7 

46.9 

55.2 

Krluhkin 

kr. 

2,2 

1.8 

2.0 

1.7 

2,3 

C j>prn 

T. 

32,2 

31,8 

34.5 

4L7 

50.7 

l>rnrn.2Lrk 

Kf. 


1.3 

L5 

1.3 

1.5 

Deilitmp 

I. 

42. t 

42.5 

43,6 

47.0 

51.8 

LrrJaiid 

Kf 

2.3 

1.9 

r.9 

L9 

2.U 


r. 

52,0 

35.6 

4ifH 

48.9 

5S.9 

SwiE3«rrLsM3iJ 

kf 

1,6 

L8 

2,1 

2.6 

3,1 


T. 

30.7 

30.4 

33.1 

41,7 

50.7 

Sweden 

ki. 

2.6 

1.9 

1/1 

1,5 

1.9 

l^Eimhnl, 

1. 

40.6 

^1.0 

43.5 

52.3 

61.11 

‘J'uricry 

Rl 

3.4 

2 7 

2.4 

1,1 

1,2 

Lifilmn, 

1'. 

50,5 

52.2 

54,3 

57.6 

60,3 


kf. 

3.6 

3.5 

3.4 

tb 

1.9 

Lcindan^ 

T. 

38.9 

+0,1 

42.4 

47,3 

53. J 

Kfkgland 

Kf. 

t,9 

1.7 

1,8 

1.5 

L8 

Lyon, 

n 

36,3 

40.1 

45.9 

54,0 


Froaioc 

Kf 

1.3 

1.4 

2.1 

2.6 

3,3 

Miutrid, 

T 

39,7 

43,9 

47.5 

52..1 

59p4 

Spain 

kf 

1,3 

1.1 

L7 

1,9 

U7 

ModCCFW, 

T* 

12.2 

U,7 

23.4 

38.3 

53.1 

Lr.s,$.k 

Kf. 

l.l 

0,9 

1,2 

1,5 

L9 


75.7 

80.6 

79.9 

7^.9 

66.0 

57,0 

50,0 

63.0 

0.6 

0.3 

0.4 

0.6 

1.7 

3.0 

2.4 

[SA 

62.1 

54.6 

63.3 

S7,0 

48,2 

58.1 

32,7 

47.3 

20 

3.1 

2.2 

13 

1.8 

1.6 

1.7 

22,2 

64_2 

68.2 

68.2 

63.7 

55,4 

46,9 

41.2 

54.1 

3,2 

2,0 

12 

2.6 

3.7 

3.7 

2.9 

33.4 

55.0 

57.9 

57 6 

52-7 

45,1 

58.5 

54,7 

44.6 

4,4 

5.9 

6.9 

8.3 

8.8 

6.7 

7.4 

73.1 

59.7 

63.0 

62,2 

57,7 

49,5 

41.2 

35,6 

48.2 

2,5 

3J 

3.1 

2.7 

2.9 

2.7 

26 

39,6 

S8,6 

6L9 

60.6 

55,4 

47,3 

40.1 

34,5 

45.9 

1.8 

2.3 

2.6 

L8 

2*1 

1.7 

1.8 

20,7 

57,1 

60,1 

60,0 

56,0 

50,2 

43.8 

43,7 

49.9 

2.0 

2.6 

3.0 

1.9 

2.7 

2.7 

2.5 

27,4 

62.8 

67 J 

64.9 

59,2 

49.1 

40.8 

53,6 

49pl 

.3.0 

3J 

3,5 

3.1 

4A 

3.1 

2.2 

33,7 

59,0 

62.2 

60.6 

34,9 

46.0 

38.^ 

32,7 

45.0 

2,1 

2.9 

3,2 

3.5 

3.0 

2.9 

2.6 

30,0 

69.1 

1 1. 

73.2 

72.5 

67.3 

61.3 

525 

43,3 

56.S 

1,3 

Ll 

M 

3.0 

3 5 

4.0 

4.8 

28,9 

66.7 

OJ 

70.0 

0,1 

7L] 

0,2 

68.4 

1.4 

62.2 

3,2 

56,5 

4.3 

51.6 

4.0 

60.1 

28.8 

59.2 

62J 

61.6 

57.1 

49,9 

44.0 

40.3 

49,7 

2.0 

2.4 

2.2 

1,8 

2L6 

2,4 

2.4 

24.5 

66.>1 

70.2 

68.5 

62.6 

53.2 

43.7 

36.5 

53.1 

3.3 

3.4 

3.3 

3.0 

3,8 

2.6 

1.9 

320 

mA 

1,2 

75.7 

0,5 

74.8 

0.4 

66.4 

1.3 

54.9 

L8 

47.1 

L9 

40.1 

1,6 

55,9 

16.4 

61.3 

2.0 

66.0 

2.8 

62.8 

2.9 

52,2 

2.2 

39.7 

L4 

27.^ 

1,6 

I7J2 

L5 

39,0 

21.0 






















TABLE IV. CLIMATIC DATA EOR SELECTED STATSOMS 


Jan. 

Miinicbn 

T. 

27.3 

licrnia&y 

kf 

U5 


T. 

25.3 

US-S.Et. 

ar. 

0.0 


T. 

34.9 

FrflTiiCt 

kf. 

13 

Rjcihv, 

r. 

44.6 

Ualy 

RL 

V2 

Virnfia, 

T. 

28.9 

Akutriu 

kf. 

1.5 


Ftb. Mar. Apti! Mar Jam J«/» 

30.4 36.1 4S,3 33.1 3*.'? 

1.3 tJl 2,3 3,9 4,S 4.8 

27.7 34.9 47.5 39.2 68.0 72.^ 

"oJ l.l 1.1 L5 2,3 2,1 

39.4 43,2 49.3 36.1 61.7 64,6 

1.4 1.6 1.7 1.9 2.1 2:2 

46.8 50.9 56.7 64.4 70,9 76.1 

2.7 2.9 2,6 2.2 1.5 0.7 

32 4 39.0 4fl,9 37.2 63.9 67.3 

1.3 1.8 2.0 2.« -■* 




613 

■ 1.6 

70.«J 

i.a 

63.9 

2.1 

7S.6 

l.fl 

1.6 


Stpf. Oit. 

35.4 

46.0 

35.6 

28.6 

45.1 

3.0 

15 

11 

2.0 

35.2 

61.1 


41,l1 

30.6 

■19.3 

14 

l.l 

1.6 

1.3 

16.1 

58.3 

50.i:i 

414 

38,1 

50.2 

1.0 

13 

1.9 

2.0 

22.6 

69.6 

6lJ 

517 

46.4 

59,7 

15 

3.0 

4,4 

3.8 

32.5 

59.4 

49,6 

3B.3 

30.9 

48.6 

1.7 

1.9 

1.6 

1.7 

24.5 


Ati^tKAIJA 


,\dE'laLd(r, 

T* 

73.9 

74,1 

69.8 

63.9 

Australia 

RL 

OJ 

0.6 

1.0 

1.7 

Alice SpfinRii 
x\i4strQlla 

T. 

Kt 

«4.0 

1.8 

82.3 

1.7 

76.7 

1.3 

68.3 

0.9 

Aucklandi., 

T, 

66.6 

6T;3 

65.7 

6L3 

New Zealand 

kf. 

a,6 

3.0 

3.1 

3.3 

Eti s1>3iiw^ 

T. 

77,2 

76.5 

74.3 

70.3 

AuslraUa 

Rf. 

6.3 

61 

3.6 

3.6 

Darwin, 

T. 

83.8 

83.4 

84.0 

84 1 

AuhLralia 

kf. 

15.9 

12.9 

10,1 

4.1 

Melbtiurne, 

T. 

67.5 

67.6 

64.6 

59.4 

Axutralia 

kf 

i.fi 

1.8 

2,1 

2.2 

Perlln 

T. 

73.5 

74.1 

71.1 

66.4 

AiulraUa 

kf. 

0.3 

OJ 

0.7 

1.7 

Syilncy, 

T. 

7U7 

71,3 

69,3 

64.7 

AuAiralia 

kf. 

3.7 

4.2 

4.8 

5.6 


h\a Sr.'iS TXAl^iiD 


5'^,9 

53.5 

5L7 

54,0 

57.1 

61.9 

66.9 

71.1 

2.8 

%i 

2,6 

2.5 

2.0 

IJ 

1.2 

1.0 

39.7 

0.6 

54,4 

0.6 

52.4 

0.4 

58.3 

0.4 

65.6 

0.4 

73.5 

0.7 

79.1 

0.9 

82.4 

1.3 

57.0 

53.8 

52.0 

52,0 

54.5 

57.0 

60.-1 

64.2 

4.4 

4.8 

5.0 

4.2 

3.6 

3.6 

3.3 

2-9 

64 .S 
2.8 

60.2 

26 

5S.5 

2.3 

60.4 

2.1 

65.4 

2.0 

69.K 

2,6 

73.6 

3J 

76.4 

4.8 

81J 

0.7 

78.9 

0.1 

77.4 

O.l 

79.4 

0*1 

82.6 

0.5 

85.3 

22 

85.8 

4.8 

85.1 

10.3 

54.1 

2.1 

50.4 

2.0 

48,7 

1.8 

51.1 

1.7 

54.1 

2.4 

57J 

26 

61.3 

T- ^ 

64.9 

1.2 

60.4 

4.9 

56.2 

6^6 

55.0 

6,4 

55.9 

5.6 

58.0 

3.3 

60.9 

2 A 

65.4 

0,8 

70.6 

0.6 

58.8 

5.1 

54.6 

4.8 

52,7 

4.8 

55^ 

3.0 

592 

2.9 

63.5 

3.2 

67.1 

28 

70J 

2.9 


63.0 

20.9 

U*>J 
I L.l 


S9.4 

4lfi 

6S.9 

44.6 

61.a 


5S.4 

24,9 

fi4X^ 

333 

63*1 

+7.& 


AI'RECA 


Aci Ji:i Ababa. 
E.lhiopia 

T. 

kf. 

61.9 

0.6 

59.4 

1.9 

64.0 

2.8 

612 

3.4 

632 

3.0 

AI|?<iT4v 

.MReria 

T. 

kf. 

49.3 

4.0 

50,4 

2.6 

52,5 

3.3 

55.8 

2.0 

61.0 
1.7 

Bananaf 


K0.4 

80J 

81.5 

80.4 

78.6 

Belgian Coti'Ko 

Kf. 

Z.l 

2.3 

3.7 

6.1 

1.9 

C'airo, 

Ivgypt 

T. 

Rf. 

54.1 

0,3 

56.8 

0,2 

62.4 

0.1 

70.2 

0,1 

76.8 

fi.O 

Cape Town, 
!^uth Africa 

T. 

kf. 

69.9 

0.7 

70.3 

0.6 

68.1 

0.9 

65,2 

1*9 

58.9 

3.8 

Freriowiif 

T. 

81.3 

82.3 

82-4 

82,4 

81.5 

Sierra Leona 

kf. 

0.4 

0.3 

1.2 

4.1 

11.5 

In ^aiah. 

T* 

54,0 

57hO 

66^2 

76,8 

85,3 

Algeria 

kf. 

■ - 



.... 

54.4 

0.8 

Jtihannrtbiug, 
SciiEh Africa 

T, 

Rf. 

66.5 

6.2 

65.4 

5.2 

63.3 

4.4 

59.8 

L7 

Lagcrt, 

NiffeHa 

T. 

kf. 

80.9 

822 

2.1 

83.3 

5.7 

82.5 

5.7 

81.8 

10.5 


39.2 

8J 

56.7 

11.0 

58.9 

12.1 

58,0 

7.6 

60.0 

0-8 

61.4 

(1,6 

f41,0 

0.2 

60,2 

49,6 

67,9 

0,7 

73.4 

0.1 

74 .T 
D.l 

70,3 

1,1 

63.7 

33 

563 

4.1 

51.8 

3,9 

60.6 

27,0 

74,7 

0.0 

71.5 

0.0 

7^5 

n.l 

7S.9 

0.1 

78,6 

1*6 

79,9 

5.9 

79.9 

4.7 

77.0 

28,6 

81.9 

83.5 

82.6 

78.1 

71.4 

65.1 

57.9 

70.1 

0.0 

0,0 

0*0 

0,0 

0.0 

0.2 

n.2 

L2 

55.7 

4.5 

5^J 

3.6 

55.6 

3.4 

57,9 

23 

61.2 

1.6 

64 4 
1.1 

67.9 

0.8 

62.3 

25,2 

80.3 

20-0 

78.6 

35.6 

77.9 

36.6 

79,1 

18.5 

80.1 

lt6 

81.2 

5J 

81.4 

1,4 

807 

157.3 

93.7 

97,7 

95.0 

90,0 

80.2 

67,6 

57.2 

76,6 

■ ■ ■ 4 

50.7 

0.1 

i m m t 

50,5 

0,3 

■ 1 ^ 

S4.3 

0.5 

59,4 

1,0 

62.7 

2.6 

65.5 

5.0 

&5.1 

5.4 

596 

33^ 

79.3 

IS* 

T8.0 

iOj 

77,7 

1.8 

78.4 

5>3 

793 

7.fi 

81 4 

2,6 

8L5 

0.8 

80.5 

71.7 


































TABLE IV, CLIMAtlC. DATA FOR SF-LECTF41 STATION'S 






Jan. 

Fib. 

A if QT' . 

April 

Afd^ 

J^f 

jBlr 

.Iwf. 


Off. 

A'^Pf. 

J3ff. 


pnrt Elizabeth^ 



69.7 

68.Q 

65.1 

61,6 

59.3 

57.9 

5S.4 

S9.8 

61.8 

64.5 

67.6 

63,6 

5outh Africa. 

RL 

L2 

1.3 

Kfl 

2.0 

2_4 

3.7 

1.9 

2,1 

2.2 

2.1 

24 

U 

22.5 

ViiuTidc, 

T. 

73.6 

73.9 

73,6 

72.3 

72_J 

70.9 

70.2 

70.7 

TIJ 

70.7 

72,3 

73,0 

72.0 


kf. 

1-6 

2.7 

5.9 

94 

S.l 

4.3 

2,6 

3-3 

7.6 

8,9 

5.9 

2.0 

62.2 


ASIA 


fkuKhdstdp 

T. 

46.8 

53.0 

60,3 

70,2 

80.7 

89,6 

94.0 

93.8 

86,9 

76,3 

60,7 

50,3 

71,9 

Iraq 

kf 

l.t 

1.1 

1.2 

[J.& 

0,2 

0.0 

0.0 

0.0 

0,0 

0.1 

0.8 

1.2 

6.6 

Batavi:^, 

T. 

77,9 

T7,9 

78.1 

79,5 

79,7 

79.2 

78.fr 

79,0 

79.7 

79,9 

79.3 

70.4 

70,9 

Java 

Rf. 

13.0 

12.6 

7.8 

5.1 

4.0 

3.7 

2.6 

1.7 

Z9 

4.5 

5.5 

8.5 

72.1 


T. 

75,5 

73,7 

79,S 

83.1 

85.8 

R't.O 

8f4 

80.8 

80.9 

&2.4 

S0.6 

77,4 

80.6 

Indta 

Hf, 

0.3 

04 

O.CJ 

0,0 

0.7 

19.9 

24.2 

14.5 

10.6 

1.9 

0,4 

0.0 

72,4 

CaScuiia, 

T. 

66.6 

71.2 

80.2 

ftS.6 

86.1 

S34 

83.7 

83.2 

83.2 

79.3 

73,5 

66,5 

78.7 

India 

kf. 

0^4 

04 

1.4 

2.2 

S.6 

11.9 

12.7 

13.4 

10.0 

4,9 

0.6 

0.2 

64.3 

tvlhi. 

T. 

ST.9 

62.2 

74.1 

86.2 

91.7 

92.2 

86.4 

84,5 

83.9 

78.5 

67,6 

59,6 

77,1 

India 

Rf 

1.0 

0.6 

0.5 

0.4 

0.7 

2,9 

7,6 

7.0 

4,7 

0.5 

0.1 

0.4 

26.2 

Karajehi^ 

T, 

6S,3 

68.4 

75.0 

80.6 

84,7 

86.8 

84.3 

82.4 

82.0 

80.0 

74,0 

67.4 

77,6 

India 

Rf. 

0.6 

0.4 

0,3 

0.1 

0.1 

Q.6 

2.8 

17 

0.6 

0.0 

0.1 

0.2 

7*5 

Madras^ 

r. 

76.2 

77.7 

814 

B5.3 

89.8 

90,0 

87.6 

86.0 

S3.2 

SI 3 

78*9 

T6.7 

S3,l 

India 

Rf 

1.1 

0.3 

f3.3 

0,6 

i.a 

2.0 

3.8 

4.5 

4.8 

11.1 

15.6 

5.3 

49*2 

Mukden, 

I. 

^4 

14,0 

29.7 

46.9 

60,1 

70.5 

76.5 

74J 

61.3 

48.4 

27.1 

14.0 

44.4 

Mimchukun 

Rf. 

0.2 

0.3 

Uh7 

14 

2.2 

34 

5.8 

5.3 

3.3 

1.5 

0.9 

0^2 

24,9 

Mariila, 

V. 

76.5 

773 

79,9 

82.6 

834 

01.9 

8rj.n 

80.4 

80.2 

79,7 

78,4 

77^0 

79-9 

P.l. 

Rf. 

0,8 

0.5 

0.8 

1.2 

5,2 

10.2 

17,4 

17,U 

13 8 

6.7 

5.7 

2.8 

82.0 


T, 

22.S 

21.3 

31.6 

37,2 

43.9 

50.0 

57.6 

62.6 

58.8 

50,4 

39,4 

2:9.3 

42,1 

Japan 

Rf. 

1,3 

to 

2,2 

2.9 

3,7 

3.7 

3.8 

4Jt 

3.5 

3.S 

3.3 

2.3 

37.8 

EVripin^,p 

T. 

2.3.5 

29.3 

41.0 

56.7 

67,8 

76.1 

78.8 

76,5 

07.6 

54.5 

38.5 

27,3 

53.1 

dOiina 

kf 

0.1 

0.2 

0.2 

0.6 

1.4 

3.0 

9.4 

6.3 

Z.6 

0.6 

0.3 

0,1 

24,9 

^Slun^haLp 

T. 

37,6 

39.2 

46.EJ 

56.3 

65.5 

73.4 

Slf4 

130,2 

72,9 

63.3 

51.8 

42.1 

59.0 

Cliina 

Rf. 

2.2 

2.3 

3.4 

3S 

3,7 

6.5 

5.5 

5.9 

4.7 

3,2 

LT 

1.2 

44,0 

.Smi^apnrc, 

T. 

783 

79.0 

80,2 

au.8 

R1.5 

8fl 

8t.8 

80,6 

80.4 

JMl.t 

79.3 

78.6 

80.1 

Slrniu^cllS. 

kf. 

8,5 

64 

6.5 

6.9 

7.2 

6.7 

6.8 

8.5 

7,1 

8.2 

10,0 

loU 

92^9 

Teberan, 

T. 

33,6 

42.3 

48.1 

61.3 

71.3 

80.0 

84.9 

83.2 

77,4 

6^,8 

51.3 

41,7 

61.7 

Imn 

Rf. 

1.2 

0.9 

2.4 

0.9 

l>.4 

0.0 

0,4 

0,0 

o.i 

0.1 

1.2 

1.3 

s!9 

I'oltyQp 

T. 

37,2 

38.3 

44.1 

54,3 

61.5 

68.9 

75,0 

77.7 

71,6 

60.6 

50,4 

41.4 

56.8 

|4pan 

kf. 

2.0 

2,6 

4,3 

5.3 

5.9 

6.3 

5.6 

4.6 

7.5 

7,2 

4 3 

2J 

57,9 


T. 

Rf. 

--S6.2 

-484 

-23,« 

9,5 

36.3 

56.1 

59.9 

51.6 

36.1 

S 7 —14 1 _Et ^ 


U.S.S.k. 

0.2 

0,1 

0.1 

0.2 

0,3 

0.9 

14 

t.O 

0,5 

0.3 

0,3 

0^2 

IXm J 

5.2 

VlaHivi^t^kp 

L1.S.S.R. 

T, 

Rf 

4,8 

0.3 

12.4 

0.2 

26.4 

0.3 

39.2 

1.2 

48.7 

1-3 

66.8 

1.3 

66.0 

2 2 

69.4 

3.5 

6f3 

2.4 

4S.6 

1.6 

29.8 

0.S 

13.6 

0.2 

39-7 

14.7 

k'akntHkp 

u.s.s.k. 

T. 

Rf 

-45.9 

0.2 

^33 2 
0,2 

-9,2 

0,1 

16.7 

0.2 

41,4 

0.5 

39,5 

1.1 

66.4 

1.3 

58,8 

1.7 

42.6 

0.9 

16.7 ^ 
0.5 

20.0- 

0.4 

40.4 

0.3 

12.8 

7.4 
















Conii^fni 

Africa 
Anliirttka 
Am a 

AiiiiriilU 


TABLE V. THE CONTINEXTS AND THEtH AREA!? 


Arf^ iff \fiUt 

\ 1,277,377 
3,362.626 
16.427,737 
2,774,631 


Aftn in ^tilts 


Europe; 

North Aini^Fiaa 
.iS^uth Amcricsl 


1,700,103 

7,363,100 

7,047p646 


TABLE VL SFXECrTED 


Atfii tn 

hlm4 SfiUmthUifi 

Bemro, Eiut Indite 282,416 

Ctlcbcs, Em Indlrt 72,677 

Ceylon p 1 ndion Octoo 25,332 

Cnlia, Wrti Indies 44,164 

Great Britain, North Atlantic &3,743 

Oreenlond, Amlic Rf^on S17,620 

Hilwaii, PacifK Ocean 4,DIS 

Hokkjiiflo, Japan 30,000 

Honshu, Japan 37,500 

Iceland, ^Vrclic Krefliicwi 39,707 

Irtland North Atlantic 3ii829 

Jamaica Wat Indies 4^450 


islands and their AREpAS 

Java, East Endits 
Lu^on, PidhppSnce 
Madja^tuCar, Indian Oct^ 
Ncwlniindllandp Norlii Atiantic 
N^vaya Kcmiya, Aiciic ReBicin 
Papim (New Guinea^ Eail Indies 
Pijcno Eico. AVesi I ndici 
SitlLy, Medi lerfanean Sea 
Suulaira, Eaal Endis 
VanccHivcr, (.Canada 
West SpitzberRen^ Arctic Re^on 
Wraii|;el, Arctic 


Atth lit 
3/fYfj 

S0,74S 
40,814 
223*707 
42,734 
35.150 
342.212 
3,534 
7*735 
163,138 
13,468 
16,260 
1,806 


table Vll. SKLEC:TEn BODIES OF WATER AXD I'HEIK AREAS 


Antarctic Ocean 
Arctic Ocean 
Athabasca Lake, Omada 
Alfantie Ocean 
Baikal Lake, LIAS,R. 
Halkash Lake, U*S,S,B.^ 
Caribbean Sea 
Caspian Sea 
Chad Lake, ATriea 
Erie L^ke, L- S. A- 
Eyre Like, Auslralin 
Great Bear Lake, Canada 
Great Sail Like, C. S, A. 
Dreal Slave Lake, Canttda 
Hudson Bay* Nerth America 


la 

5,731,400 

6,641,000 

2,842 

31.527,000 

13,177 

7,115 

750,000 

69,383 

10.400 

9,940 

3,700 

14,000 

2,560 

7,100 

472,000 


Be/Jj e/ It afiT 

Hurcin Lake, U* S- A. 

Indiais Occhu 
hlaniKuba l*akc^ Canada 
Meditefranean Sea 
Gulf <if Meaico 
MlcKiKan l«fke, U. S. A- 
Nyasa Lake, Afrka 
'Ontiirin Lake, H.. Sv Ai 
Pacihe Ocean 
Red Sea 

Superiur l^ake, Eh Sr A. 
Tanganyika Lake, Africa 
Tilicaca Like, Stiulh Ainerioa 
Vicloria Like, Africa 
Winnipeg- Lake, Canada 


tn 

Afiicm 

33X110 

28,357,000 

1,817 

1.145,000 

700,000 

22.400 

10,231 

7p540 
63,783,000 
178,01 JO 
31,810 
12,356 
3p26l 
26,828 
9,400 


TABLE Vlll. SELECTED RIVERS AND THElR LENGTHS 


fliW in Mtift rn 


Ainiiran+ South-:VEiicriol 

S.TOO 

Nile, ArriCa 

*,wo 


2,900 

Ob, Ada 

3.200 

BTahim.lpkltra, Alia 

1,800 

Otuo, Xorili Amfrira 


Cedoradn^ Xof Ih America: 

x,m 

OrimJCti, South Amma 

i,(;oa 

CoUimbia. Nofth Ame-rka 

1,270 

ronuid, StJiath Aisutrit'it 

2,450 

Con.gu+ AfricEl 

2,900 

PkU 4 ft-I*aLflgU 4 iy, Souih Axnurica 

2,300 

Danube, Europe 

1,725 

Rhine, Hiirni|»e 

700 

EuphnitCST Asia 

ijoo 

Rhune, KiAro|)e 

500 

Gauge ft. A«iia 

1,44^ 

Riu GriiuiJe, K&rliJ Aukffica 

lj650 

Asia 

2 JO0 

Rio Ncgrt\ Soutb iVnierica 

1,400 

Indus^ Ada 

2,000 

Sl La\^Tence, Xiun h Amerktt 

2,150 

Lena, Am;i 

2,860 

Saskutcliievian, North Aiiicrici 

1,205 

Mackenzie, Xortil AnsrTsea 

2,^m 

1 apoj^z, Sollt^l AutcricA 

1,150 

SlacUrhAr Snulki Ainrrira 

1,200 

Ural, Eurikpe 

1,400 

MiLgciidcnu, Soudi .Vncrica 


VuK^, Europe 

2,3«1 

Mekong, 

2,600 

Vauf tM, Ada 

3,1WJ 

Misdisippi, North America 

2,49a 

Yeniicl, Ada 

2,800 

SIluDuri^ Xorlb AtUrricn 

2,945 

Yukon, Xuri b America 

2,100 

Xiffct, Africa 

2,600 

Zatiilie^i. Africa 

1,«00 


TABLE IX. LONGEST IVWS tX SEt^ECTED r^XTITirDEH 


Laiitmlr 

fjrfTj^ih DftJ 

htflllidi 



(T 

12 bnuTf 

50* 

16 9 mlnutei 


5* 

12 bourt, 17 nnk^uiei 

55’ 

17 hcictrt, 7 minuiei 


W 

11 NdutIj 33 niEniiTc^ 

12 brain^ 53 minuteii 

60’ 

1$ hourfli 39 miriMte* 



6S" 

2l tiLinrx, 9 


20" 

13 l^oura, 13 minuiri 

Wk* 33* 

24 hniiint 


2^ 

13 hotifSp 34 minulf^ 

70* 

65 dayi 


30* 

13 hoijfft, 56 minntM 

75- 

i03 daya 


35* 

14 buiiriy 22 minutet 

1 JtTd- 

114 rU>-^ 


40" 

14 lioLirtk 31 minulei 

83" 

161 dayn 


45- 

15 Hmini, 26 namulr* 

9IJ' 

0 rnnntlu 



In tht* ahim-v irtlitiljilimrij thr I^Tn^rsI day ct>nintlfltr<i fniiii ■Minriir lu miitctr I'tirthrr n^' 

^iWanm ii Kmdp iVii^ thr yjiJwrr mtatirm !»!*: rarlh On iti iuot iluiHkHiS tfK itinittiff ll^untbi nor for nffratlimi, 
wliit^h tcnglkiriu llj* diiylighl period e vor>'i^ fcicre. 














T.\RI.E X. LAjXD .wn WAtT-R OF THE UXTTED STATF-ii RV ^TTATF^—t94CI 


drmi 

Taint 

Atm 

iR i.^iup-r 

MiU$ 

Lattil -if ra 
or Square 

Xfitn 

! 

fnfanJ 
llWliT -irra 

I'fl 

mti i 


Trftf/ 

Atm 

in S^sifuf 
MiUi 

Ijfflif Arm 
in 

\fihi 

tm 

Inland 

RR IT 

XfUti 

Uniltd 

3,D22,3K7 

2.977,128 

45^259 

S-ISuoutI 

69*674 


40A 





Muntona 

147*138 


812 

Alabii-01-ii 


SI ,078 

511 

Nebfikflkn 

77.25? 

76.653 

584 

ArizrjiCLa 

115,W'J 

111380 

329 

Nrv"Ai.Ja 

110340 

109.&02 

718 

ArkftEirtaa 

53plt32 

SV25 

377 ! 

Xew Hnmpd^iirc 

9*304 

9.02+ 

280 

C^ifomia 

I5ft.693 

156.805 

139^1 

NcrW Jersey 

7pS36 

7,S22 

114 

Colofiido 

104,247 

105,967 

200 

New MeJtiCO 

121,666 

121.511 

155 

CnnnectiiTLJi 


4,899 

ILO 

New York 

49376 

+7.929 

1,647 

Dr Ut IV ore 

2,057 

1,973 


North Carolina 

32,712 

49,1+2 

3,57{| 

Dislrlrt of 



1 

North Dakota 

70p665 

70,054 

611 

Cfiluinbia 


61 

8 

Oliio 

41 pill 

41,122 

100 

FLaridia, 

5e.s^ 

54,261 

4398 

Oklahoma 

69p919 

69,283 

616 

CeoTTfirt 

53,87$ 

55318 

558 

Ore^Roti 

, 96381 

96,350 

611 

ItialiQ 

83,557 

823t>8 

741 

{VniuylvonlH 

45333 

45,045 

288 

Ihinuls 

5$,40l> 

55,947 

1 

Khude Wand 

Ip2t4 

1,0S8 

156 

IndLana 

36,2^1 

a6,2t)5 

86 

^kftlth Carolkt>ft 

5lp055 

30,594 

461 

lE>w'a 


55*986 

294 

ScnkU> llakntH 

77p047 

76.536 

Si 1 

KansaS 

82,276 

&2,II3 

163 

Triincfiiee 

42346 

41,963 

285 

KtikELicky 

40,1*15 

40J0‘> 

206 

Trstiut 

267339 

263,6+4 

139S 

Ixiul^kmia 

48,521 

4lpt77 

5p146 

Utah 

84p916 

52,346 

2p57D 

Mil tnr 

33j2tS 

31,040 

ZpHS 

1 Wnnont 

9,6tr> 

9,278 

31t 


10377 

%m7 

690 

Virginia 

4031s 

1 39;899 

916 

asdOE buse 1 Ij 

8,257 

7*907 

5S0 

Washia^on 

68.191 

66,977 

I^IS 

Ntichi^oii 

58p21fp 

57,022 

1*194 

WrSl Virginift 

24,181 

24,090 

91 

AfintirSOift 

84p068 

SOp009 

4.059 

Wisconsin 

S6,154 

54,715 

1,439 

MlHsissippl 

47,716 

47,^120 

296 

1 

VVytnnJn^ 

97p9l4 

97,506 

1 408 


* .YFtcT iJic LI S- Cf:nstii, I 

ILwJ cwi ft Ki i?f U. S. Coftit ftjid r^ctic SMrvry 
fti'riMkftittifJiJ chitrtl oil ft sL-iJr of l:?OOgOC0. Arcftt 
coiTipLiCcd by kWC of intrmalionill gcodtUc tftMcs iiiid 
pUftLirveliCT incuuufnlUttlL 

**LftEi(S arcft U d^finjMl ta include; Dvy tarsd iiiml 
ifmponirily or pAnlftUy covcml by wntcfi mfh ^ 
iiiiinhbinik, iwaEiip% smtl rtvrr floOilfltiiiinj: iJrr4l5ni> 
^kauj^hi, cflou^irtp aod caniiJs ttiaO <nw<iiKtilb uf 
A ufttkjtc fnilc ui vrtdlli^ fttld- lll!kc1i^ rtKwairs, aful ponds 
having ibao 4E> oorcsuf artiL^* 


'^In-kftnd wAlcr ti liofiiicd to bicUidci FtmiftncDf 
inland wftb=f snrfacr^ stiirK m t«k<3t Trstrrvuif* and poUcb 
bdvin]^ 40f atriM or mwc of ar^ft; strcanift, iloiiRh^. 
utiiiirics^ and ciuinis taf a fflfttulc irtik- or 

marc in ■v^dlh; deeply indented cmbwlVlWciiEj aitd 
muilda; and other Co^Otftl watrri beKind or iJwftirmi 
by heofikanHis or iilandT by Its* ihfliJ 

nautical ini lie of waitT; and ijlaods having Iwf than 
4d ftcroi of area." 
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U:^li;[Kfnitiirc, OFi, 1231.; diiiirii4Tip(, 449ir.; di- 

Vi'fsijicutii Ml of, Elry- fannint;, 457f.; i.lfi'C- 

tiVeiiel^S in pnjdu^.’ttj^ ciivlTmiTTlent j1 Lfnhli^t^ 101 f,i 

cleviilion, Oil, I nliition of |Tr4?«iit duy 

Occldi-ntiil, 4 ^ 10 ff,! (iinn she uhd jvitlrfii in Om^n- 
liiL 42 (Mf .: tfost 1 * 111.1 i.’Tnps, 119 F.; frost-fr£»i? 
elTwt ciii, I Iftif-; gjirtk-n, 442JI.; gmorul Eunoiiig, 
45Hlir.! high tcln|H:ri.iilurfs, rlTix.! OIU 11^! Indian^ 

407Le inicnsilv of prrcipjirttion, on, 143; 

JapaiJ*^'* 4l9rt-; liivjifirs^^^ 4I^ET.^ incation of froM- 
rioTit oi, 415: ninrlunixaiinn of, 4.S9f.; too^tifii.-Alloia 
nf 1^01 Irmininit by, 415fr.; Orieid^!, U5Ei Omm- 
tul In JnpUiti, Slfiff-; origin ilf Oc^miIpiiEj], 429ff.; 
origin of UTiiniLils of OrtH dental, 450f.; otigEn r4 
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by , 4. 

AlkiiU 97(f, 
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Alluviid |ati:S^, 257. 
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mixbGeatibn of* 540if.; tundra, 34Ei-f, 

Aniuipolis C]oim!vra.llis \'alles', 444. 

Ann .Arlmr, water supply of* 25 lE. 

AutiLryL'lcRUeij* 154f4 patlts uE travel of, 165- 
Anlipiidal kxation* ^50. 

Area, how shown on maps, 599; land. United Stiiles, 
6S5: [nliil. United SEateS, 686; Water, United 
States, 

Att'xd dlireFeniinUon, effect of stage of devclopriicnt 
on, 2fli 

Ajl\lnrelniSt 627, 

ArisMElo* 2. 

.Arkainan, irrignitnn in, 214. 

Artesian 251, 

Asari, a UolckaHiu Biilnng s'illagu, nUBff, 

Aski, soil erri^iindi in, Il2. 

627. 

.MiK'ama Desert, nitfate dE^p^asft^E of, 3041. 

Athintfe and CnJf CaKi.^tiil FJiiin, elevatirmi and topig^ 
rapliy of, 253f. 

Atmii*jiieTi% hiyin^ of, IfiOE-; llifeknes,^ oF* lOOf, 
Aieitralia, preeipitnlinn nE, 62, 

.Autoinohik'Sk Evcvrlnpinellt of, nSSff.; elleel of on 
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A^illlUthkil preifecdcmS, 000; eLjuldisEartt, 60-fL 
A7.m\, b!in[M:ratiites uE^ US. 

“B” or dry eliinates,. 047ff. 

Miihilwt's »]llal-atva pni|eelinn, 602l. 

Bapki, |r>4 

Balia, Alnexin pygrnics, -HB. 

Ruiiana, oultjvatliai of, 4 nlf 4 planlalnui^p 450EE. 
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BaiikfL, Xc^i'fouitdlflfid, 5(33f. 

H^irgc Crtniil, Xevv Yoik Slalr^ 

IGSf.i use o^ in ^A'^iitiicr pfL-dk-tlfin^ 162J. 
Base line, 6S0. 

BaKiJn 110, 

B:iy uf Fuiitly, tidc.^ df. S11. 

Bc'AiU df burden, ti^e of unimab for, 

miufiill cif, Irtlj lempcKituTes of, 133. 
BeKemi, u rubfier pljiiiln1k»o. d5S, 

S67. 

BenTiudikS. WltleJ SuppE^' df, 220. 

Bhib!.25L 
BiVfE, 400. 

JJbck felbwJE, 0S. 

Btisnmid, IS3. 

Bluegr*tvs, Set demerit of, fiOf. 

Bog ores, 2Si4, 

psojoerlnui fllO. 

Bnni. 61^ l5l. 

BnsiiitiH diy plttti of* S7lj water supply tiff 250. 
Boulder, water snipp^'^ of, 2S2. 

Bronxe, ums nf. SOIL 

BntmTi Mills, 60^111- 

*'BS" or steppe clinml^, 04711. 

BoeheT, 075. 

Buikling stEHie^ 3051. 

IViislk Fidldwing, Nigeria, 40If. 

Busliirietl, 51; suliiptLiUiius in tlie deSeit^ STlEF.j eicilh- 
irsg and uteosib of, 57211.; food stippiv of* 57Sff-; 
hume df, 309L; ifielliiKl uf kiiulltug s tire by* 575; 
pliysk-ul ehisrtJielenslics of Unint? ri^gldti of, SOSlf.t 
sfkcllers of, S72f. 

Bush N'irgmes, 40Iff. 

"B\V” or ctiinafo, E4S(r. 

”C" nr Mfrsothemial ehmates^ 011 El. 

41jlendanf„ 652ff. 

Califonilji, jitteuiinE iem of, SSOf-^ cciasiliil ksgs td, 157; 
grajcing 05 oii eenuomic ot; tEeit\' In, -JOSf, s iirigAlkiu 
in, 22Iff,I E34ff.; pnpiilatkiu I'luiiigi" in, 47f+ 
Cnmnlp ilsc of M beAst uf burden. 510- 
region, EJOL 541. 

Cnnodo, m-fess to seo fi|, ii2Sf.: otkiiiialinn of, 55BE. 
ConoU, earle, 525; earh' in the United Stulf^, 104fr.; 
tfiibtcm Asia, 2001.; Eurnpeonp novjgarinn 

of, IfMff, 

Cupilof, indiutrioJ dm-clnpiriieilt 05 afff%'tcd by, 546f. 
CarElATu, jnlgTAlkin of, llT- 
Carihhoon* siroirgie pTisblenis nf,. 35Sf. 

CarEbjigo morblp. 274, 

CatLs^ uV! of, 
f400. 

Callfr!, gHLring rtf, 335ff, 

Ci-Eisiises, and ptc^ent, llff 
Central Votley Pruji^t l, 324ff, cibfet tlves of* 224F 
“CfoilCw)^ dt humid siihEropicill elunnlpiK, 0410. 
'*Cfb” df tiiftrEiie tvi-sl e^jnst eliniale^ fl45fF. 
CboiTorrol. 332. 

Chotints. Use oEp 51^. 

<!:lujjlestort, growth tif^ Sfifl- 
f !homQ^em^ 6025. 

Chermnunft Vulkv* nioifimuin ptecfpitLitiEjnji nf, 

140 , 


ChrsEuuC sails* 0(l5ff. 

Chicago, du^t m air cif^ 133; jJtc nf* 500. 

Chile, aUi'fuintlnn of, 52. 

China* KMil depc]!;ils of, 4fi2; fisherk^ of, 502; iiiihis^ 
irtAl develupiitefU uf* 550; iiidn-jtry nf, 545f,; Uness 
dephsits nf* ITS; winds (4* t5||l.; pipu- 

lutinn pinlilrms of, 45f,; Miids nf, 524f.; soil 
i-rnsinn in, 112; use of w-Lilerways in, 23^1* 

Chmook, 15S. 

Cindimati, eJty Mlc and pLni of, 509; gmwili g|, 560. 

Cintis clouds. 137. 

Cislem5, use nf* 229f. 

Cities* 5-58; 'Ipllghied" seetidns of^ 572: clflr-ises of, 
502; United EStalcs i'nlunujl, 56If.; commerciab 
562!.; isingdsMwi sn^ 572; f.utnr* affiMlng CTuwth 
of, 5<i6ff,j ftinelions ofj, 501; fulnre of* SHlff.; gov- 
emTnintal, .564f.; grtnvtb ul Wge .Viierieiiu+ 574 IF.; 
UiduStria], 564F.; large eilie.s nf reef.-ill deeelupim'nl, 
561 f.; !fX-At1i>n nf* 555f.; WLilujiis iu^nring dceeb 
E^pnuiit of, hjeAiionjil advanlitp."* tif^ 35 Iff.; 

mining, 566f,; obsoiles^.^eiit'C in, 572; i^taos nf, 56tSlf,; 
probltuis O'!, 5710.' rcsitk'Uti-il, 5ft5f,: r-terfirt, 505f*; 
sites of, 560f.; suburban dtivelopnirfUs nf* 58If.; 
vAfiAhle vnluei of a hKrutioii for, 5(3<.EfF. 

Clay* uftc? rtf, -163f, 

CUniatc, leisis fnr clasiSilit'atton nf, l0Hf.; ehiss^ifiLU-^ 
llnfi daf^ eSTff,; tuiijot snlidSviiiiiini fif+ 637f.: life 
ftinns as dTcitifd by, 114f. 

Climatic: enndiUnm, ofieets «f+ S2Jf. 

Climalie data, stileeU'l! ^I.itioos* 676ff.; .AnlurclieA, 
67S; Eutnp;, ff7S* 079; .Mia, 0«O; AusEraiia aud 
Xew ZeaLhkod, OTO; Xculh .AlnE■^S5-a^^ 676, ff7T; South 
Amerira, 077^ 07fi. 

CllmaEii.^ t)'pes* EilTlF, 

CliKpiet firi** S3, 

Chnidi* rffwEiJ rtf on tuuii, 1-J9f.s names nf, 137f. 

CdflJ. 295ff.; adVAUtagetUtii distrihuEhm of, 20ftf,; 
of mil ling of, 5f30L otigiti Ejf.^ 21*51.; p'riniLs 

of rnmifllinn of. .^5f.; U.S.S.H., 404; wwld ptu- 

drti.;tJiiii ufp 296f.: Wfarld rewuiPLCi of, 290h; types 

at 295f. 

Oial .Age, 29Rf. 

Ciekbininirtg mmninufHcS, 485ff. 

CckAxl^?, SlSff.; i-haTige AEnng* 315f,; deprwied* Slfff.; 
r’b-'^afed, SlTf.i emsKm and sedimenlaEkiEi iikpikg, 
3171 . 

Ccjast:iJ plafiis, AllaUtfe* rleenhius of, 253; cUEfder 
Ijitul ptnliletlis of. 255; in.'^HHkmk delieities of, 
255ff.; ffunuatinn of* 253f.; Tiahitral drainage uE, 
254f.; lewrt business of* 257; ^.uls tkf, 254Jb; Lirl^an 
dknelnpiofTir of, 257; variation fn* 254f. 

Coliei livejih. U S.S.R., +J9, 

Ccklkfids, ITS. 

Ckilnriicb pblrAiw, 274 f.; enHionik" aetiettSiti ijf, 276f.: 
elevaHort cinil ertout of* 2741.; popolatiim of^ STOfi: 
prei’ipitiitJrtTi Eif., 276f.; relief nf+ 274ff.; tempetrn- 
Eure^ rtf, 276f. 

Oklnradn iUs^or, Hui.'tuEituTns oh 2070.; impion-enient 
of* 24Sfr.; use uf for lirigaiirtii, 2121. uw nf fur 
iw.kwi»r develo^inn'ol, ^lOffT 

4'oliimbus. Voyages of* 0f. 

CoiTkinfn.'C, 5S!*ff-; buKU lor, ^SOff-; eeEliir.k] dilTi'E 
enccs affiH'ttiig. 540f.; enipIryTnent offordk-cl 
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542f,? i^B-bc3*TH?, 540f.i lrar^fh»rtnlion nlJcuthlE^. 
540f. 

Cniifcinna] fiOO, 

Cjonin pr!jj4M:[iuus. 607 f.: llin:^eril mne, ftOTf.; s*?«-'iitiI 

rtn>efc dOSF. 

Cfttiifrmnji! fores!p 33ll£,; inSltille liitihicleis ri33f.: 
SiubEin^tiCi 5331 

Con^tTVaUiuip ulrpi tuTpisoTv for minerid Menlllj. 
49.=^. 

Ci7]iTiriL-Hls, flieM of, 681: iFTcuHonnl ndvimUi^e-v of* 
^TOf. 

CoFitinentEi! shelF^ 006f, 

Coiihrif'iiliil !ilfi[w^ 50H.f, 
fkintcntr l»ter\aL Cvllf, 

Contmtr line* 63tf. 

CimlLLLit jllowlRtr^ 110. 

Qipt^rnicus, S37, 

OippiTr oceurtcrMjei tif, 'Wl- 
CiMlMta* 401. 

CTorJcp soiit£.-n: of supp3>' *74. 

(Ainii w'rtUT n'^^uIrcKht'iii^ n-f. 214. 

33:. 

CtlHObfU,. ItlEtp, 2- 

CIitfFiifjgFiiipby, Cliiri4ilinn, 5f. 

“Ch" fsr MetUlerrnrii^sib elfcimOp. 

Ckiiik-r D4iTib profet'!, 2I0fT.: i-fTc^ I of on 
Qjnniicss tnimpBct and «Hlrlim;in^. 

■Cowgirl*-**. ctiiJ Ijfcn.1 tiiid atlmiibjtL'tl. 35^Sf.j handk-np^ 

cif SlimII size ol "36If.; Im'-ntinOAl iKbinitagts of^ 
5Slf,; simdi 66111. 

C>4iltT 287i 

Cmpft. plantnfim^, 449E.; mlalEnii €if, 1741; 

EEI Walter roi|iiEn:iimill5 i>f, 2I t: wutff n.^iiirenirnl> 
of, 

< !rypUmii?rnii. 474. 

Cuhv, nuciif priidneifon eif, 458ff. 

(klUiimt irjmiisrnip iH-utun oF, o2K,i nmn m 

4ijfet4eil IbV't 
CkimilliL^ drnuls, ^07, 

Cnitcnl^i, of tR'Tiitt isti Icin petiiTurts, 5l2f. 

Oilom'r Umh. i?oiut;d ptiiin^ 2-5o; piuhleiiis ol, 475IF. 
rhiiit^r, 490. 

nvillibtiefi. oricni Ilf, l63f.; pj.llw <4 tmvel of, 

1651; slfiKtnre eiJ , 661. 

CvUndritml er|ii;ilmre.i pfojrutliHii. OOlf. 

Cypress 471. 

"D** nr VliiTiiT!ietiri:il L-tiloulVic, ft44lT. 

Dally 44011,: animal 0ldlth^r^iH o\, 1-11 If 

triip^ in, 44lift 

liiie. 

Daylii^lit pvtEod, vari.'tiifio Fii of, dSfiFF. 

Dav-s, Iniffth^ of in lii^irs, hfi'l. 

Drafb V'aTiiy , Irrtiperiititri-* of, 118, 1:10. 

DwLTim lava flows 14, OOi. 

Dr-cldnmw hardwrxHl Inn-M, 3-W. 

DevlinaliEirt , nmipaiNS, OiSff. 

f^M'ps, 309f. 

nn a^bcs' of rJ 

76ff, 

DceradaOntial pininii., origin 2fl7F.; mIU id, 367; 

voriatimi in, 270. 
fXnbrrsfll ftshrrii^s, 490. 


or “&\V"' clinmio, 04.SIT. 

Di'srttv pbnl s,‘taioiiiiiiJtEi?s of, S’iSr.i wvih 
suljUupind liSldi n'illon-'^- HH ; Ifiole wind rirginOi. 
101; lypci^ of, 114; vr;5elallion of, 84lfi. 

Ueslroi^ive ivIoeIs, l?54ll. 

Di-Eriiit trJty jiEle ;nid plan, 5711.; effet! of aiitormbilc- 
on ji^nrtvfh of, .>"30f,; Rimvtl^ i>f^ fifil ^ 567: iiOMiilmji 
dfifliipmen! of. .'i63f_ 

LXm lo|>'ib!r siirlai^^a. -lirttl. 

Dtsv^ condJtwill* favuring Ern.’cum.iiLP of, 140 

Di.'w |Mdii1, 129. 

“Dfa{bJ“ nTrti ”DwEi(h)*' vliniiiita, fH lIF. 

*^DfL” and ^Dwl-" cllmiik-*, fMlIf. 

Diris-tion. bow shown fin Tiin|i«, 3K#; on map*. 0l6f. 
Div^s lid plale:ii», 27iifF.; {U^iiiinge of, 276f.; ecu- 
iiuioiii aviivliips of, 3?9f.; elnvalnm nf* 2THlf.; 
living tniHfUinnii In, 37^:lf.; M.'Ltlviin'nl iif, 37611-' 
lEijhbgmphy n£ 27flf.: inrlnlion In, STllf. 

DistuPive^. Ihiw dwiivi Pi no maps, 

Di^rrsiEl«l acrhniltnrp, 45off.; aniirtal industrlv^ of+ 
43iff.; vli.ixjkc(oitsitii^ nf, 4:l5ff-; tTopsi of^ 4359,; 
tli^sliriibllitv ob 456fi 

D[iik;i. KM If.; cltilhliig of^ 404f.| E.xiili?vting Imln-stric* 
of, -KtfSf,; lk>ra LEml finma <if rtrca otTnpied bw 
4O0-, frani supjdy iJ-i, 3051^., fntiu'e m. 4i.Kif-; 
luaiM^s Sind hirtusliifigs tif, 4IMlf.: finntitig und fish¬ 
ing fw. KMif.T origin fif, 16lf.; (iliyMLvtl ^Trunhiiimi 
isf na'B iH^'opavd l)y+ I02if.; tviriliiry iic«.'npicii by* 
40f; ijiYw^ Ilf, 4(13; milages of, 463f, 

Doldtujni. 148. 

Di'itn-Es hnsin, 547. 

Diiiiki-yp nw- of aa la'a'iT o\ hurdiMi, Sl.5f. 
i'h'JUiiiiL^e. .EElvLithEiigcibi iindl of, 86ff,: 

aviovialed W'tih irfigation. bfSj hc'nrfib fmm arti- 
HvLil., 246f.; LTindltkklks iLtitliT whlib lH:|ienvisiL 
AHf.; c^inditkiith nudL-v wliicli ilEtsirahle, 247f,t 
4li4riJiieriial elb-vl* of, 246; noiioMik’ ci.*|h?tf* o^ 
iirURrEal, 246F,; I'lfn tii rEn**!i in prEulitvitig envin ti- 
ittEtlEal rbzingc^. lOIb; olfvirlv of tirtjfilial, 246lf.; 
Itti (titl'd iirviAi, 240, lake luvdi ii» af!i!t.'led by, 66; 
Nk'tlwLTliiiidv. 6TH,s pmMi-ms of artifiiblH 244il.: 
wild ilfe fli jffiH'lvd IIV, 6HF. 

I^iiiiied liEiid, cla.^*4T^ of liT [lie United Slates, 66F.; 

dUtrilnitpini td iti fho UtlKvd Stales, 87 
l>he welli, am. 

DTHingllE*. dannigv pmcliHX^, 327[.t <leRnlrlrin of, 70; 
itllensifli at km oF cielriTnriilal elfci'K In' iinwi.>ir IIM? 
of die land, 71f. 

Dry or "K* tllmates, 04711, 

Diy hh^iirds,, 107. 

Ihy nnirl, ils ffFi’d I in H'lisilile Irmpt^ainres^ 150. 

Dry fiinnliig, ba/JircU iiF^ 593, 43TEF. 

Dlihilli, citv isvpunsinn of, i5ft6; water ^iinplv (jf* 365f. 

DumK 17Hf. 

Dos!. aiTHUint of in tlio iilmcispliere, I66H4 enin- 
pnslhivn of atTiiospbfllr dust, 162; fflust* of citl 
alfiprisp/hire p] ivnunaeii,!^ 136F.] Finutioii of in. 
rondensaiion of iilinn^ptirTlc: mcaisEiire* 166; origin 
Ilf jtjrHaipImrlv* l:6iF.: xarialdllty in Litminnt af 
alTiiotvprfiv^ 165, 

Duvt HriwL 711. L[>2: rtosim iii, |7,3f. 

Diisl slonns. 03; vlTet t of tvlatlve Innnldih' cm preva* 
lim'i- of, 16L 
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l£jiflk, uiTiH'^riikiiis pf. rarlv UcJk’f'H as Ip irsteiit 

of rphiibit*'^ lb; f“JTlv as to shapt* and stifi? 

rjf. If.; L-^LiiitcM-ial diiinn-C^r oF, fil3; Gwic ttniteplK 
of sTia[St in id smr oF. !(!.; int:ljciiiti(in axis p(r 
627; mc-nsur^mcTits nf, 6121.; orhil uF, ^27; pilar 
ofp 613; ruvolyiioo oL 627^.; nutsitlon oF 
on Oiis, 627F.: and slow cif. lilSl. 

Ekrtlic^mikehs^ 66^-; taiiHr* of, rfFi-c[s «f, GTf.; 

iniporFiint, of oci.urTCTSCC of» fiSb 

Eafthworms, WDtk cif, 75f. 

Ebony, 466. 

EtxmDtLlic aclIvlHcri, fSPiirtininErjilal of, Jinlf. 

H 4 \>iinunic organizatfoo, rfivlfoiimpntal cFFctti of, 

mt 

Etninpnc^ 35fl. 

1‘don aluiltr bol't* 268Fr 

E«y|>k irrl^ittnsn sii, 2i6f. 

tlJH? of as k^LLVts tsf httrclc?np 3l6r 

Etin'jiEkin, ii.nivo vogetotion BTid ortipi fls by* 

Stn olTi-titrd bi\ l£3f.i rrpc^oiv 
talion of on maps. 621F. 

El Vvd. 

EiiL'land., soil cn^Mon in, IIL 

Envifuniiient, ngi-ns irs pfEidnt'^ng sliw in, 

76f.; nlU^ntHon of hy nom, 2if: alu^ralbn oF In¬ 
ti vil £■/(■<! tnan, 2If.; alti.''fntinn o^ Irt" pHoiilivt- man, 
2If.; AiTit-^rioan pinnorfs ei* EilFctit'd liy 
i'liiEEMl’H' lit f^v pFants Eoid T-IIF 4 c'l uiikS|iitig 

i itrvt's oF vulnc S Eif, 2211.; hmttJuns of, tHIf.; bmiiun 
n^t-ndif!, L'JFit titEi' tliiOPgr tn. T3f.; Ufb of j 1 iiF>llily 
of, 20f.; 3 [Ft- Fonnfi sa-S affEN:lrd by^ limiiing 

rffpA-tS of, lbl-; matiV t'lfeti? on tnUnral, 6'lifEr; 
nntoTfll aivunuii.'S podoL iiiE; fban^t' in, fi6F.; pTtiiils 
pnifirKis if fLmim.Fjli.% 59tf.; pup? as a o! n- 

laTEl.itkm^ dfJlI.i prt'vwil-iky vk'^vj •A^ tn dL^itoldlity 
oE 241.: prirnillv’d man us aFFcctrd by, 22f.; ri’prc^- 
sive ft% It aFfoi'ts man, 62H.; stage of dc^'t'lripnent 
nsf it afFofti valimS of, 21 Ff. 

EiivitEniitiriitEd t‘haiigt% lorn i nn figenc ie? prcKlEHL ing, 
lOlfF; n;itnral piiKlikclng^ 7RFF. 

iMpiELl-orina priijeu-tEniij!^ 600. 

Kcpildblaiit prE^jLVhfkii^, (HMF. 

K<.|kkliirkxe»p fi2Sr 

Kr,ito».(}knjn's, f|, 5^ 6, 501. 

Erfk- CimnE lOlFF,, 526. 

Efik^Kin, fti'rni'v 4kF mvjrkiTintrntal i4kiinge» 76; 
^iniiifkgs of in ibo UnSlial I7FF.; Ldiliuitlc 

eFFt-tls nil. lT2frL vniidiiiom fa^'oi-Eijg, 171FF,; trnp 
yields ns afFeoted b>% l'^3F,; «lnpr as il 
170-i soil typ' as it aHiAliS, I7[f.; IJniti'd 
Eis ulFi.'v-ti-il \yy^ 372FF. 

E^kinin, ,14; urea* ocyiEpical. 36-1 F.j unftiEFii^ntton of 
|if< |if by EiinluiL:t wJtli wliilrSp ll65f.; soLifN'i?^ of 
»n|tp»tt oE 364f. 

Estnntii, rJO]. 

"^FTT** Ekr hinflrn Erliinwlc^, 6ilSfF. 

t!urEip.p itKlkiitHjI fi^iotii of, 51Tff .; pipubition and 
pipnUtkrn rFi.mgPS In, 42FT,; p^kfukhlp |K>st-war 
pnSItTTi nf irkilklsEfv ulp 54^1-; spfOAEi cd prpLlaEbiJll 

of. f IFF. 

K^ apomtiotl, fai tiprx aHeethig, ISMl mlt? Oif, JSOf* 

ulgLiiltHs, 253; vL S3E 
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Evi'rgvtA^n IkardivEMpd rNrosI, !128 Fl 
E xp:kr1S, Trlation t»F Eo linpkrtSp 54EK. 

EiclTkarEivc iiEflEisifiesK fbamtteristics of, tl4f-; rFfec- 
Ib'rtmss of In pTodiUiing enviremnienEal eliaiigo, 
lOlf, 

i-:vr«, Liite, as. 

Fallvvind-^p 143f. 

FiEiigp 38s ajjrictikufe of^ 39B1F.; cle-Jiring for plant¬ 
ing bvi 398E,; diilbing und nEensds nF^ 4tHlff.| 
kik1li-%4iii€ fiidiLitriifs tiF, ISMIf.; ^,n^\n oF, 338; rbi- 
tni^stk' animals wf^ et^momit jmlhitb^ of, 

SUSfF,; Eksbnig bv'* homctiiTiid of, 3^7£.: hnjil- 

Ing bv, -lOOif.; migtjtkiEkX of, 40L1 F.l pllivsic:^! tU'rk- 
dilion^ Elf afra latAupied hv, SS-Vff.j s^ttlcni^iTEs of, 
4606. 

Fiirins, and patterns oF in Japan, -I20E, 

Fjinna, dc^rt , 3-fE^f .; foi-est, 3456-: funrcfclfini nf, oSf,; 

l^^slandL 346f. 

Fcni, 178. 

Ftfrllli/m, 

Felcjita^ 430 , 

pinljiiid, furtsl Endiistrioi of, 475. 

Ftfi-i, rrtoftb. of L*afly forest, 74f,i sot by lighmirig, 
7-1E: set by inwn, 8H. 

Fisberk^, Aliislfan, 504if., 50fl6.; .Atlantie and foilf, 
5fM; driTiiTsab 499; depleliEin of, 504ff.: cfll^tem 
.\.0a, soar; f HE nit nf, 512ff ; 49ik Inke, 

5Cl0f,; loeutkm 4f>9f-s Xew'Fonrkdl^nd. 3] 06.; 
Xoilb Atlantic oF file UnEk^i Si-alcis, 5036.; norEb- 
wi^iEenii ELinipc, SOlff.; PjE'ine eoiLsl, 5tl4ll.; p-niL 
499f.; ptiiagk', 499. regulntkm iif^ .>I-^F,^ S4»Inknn, 
"ViHff.; tropiral, 4Ej9r,; tvjm of, 499F.; viiiui! of, 
499f. 

Fishings 4086.’ recnznlkknnb 2-38; snF>5iistmnrPT 256. 

Falling pounds, Wation yf, .BOIf. 

Fliiil. iMSie nf ItV I'sirly inan, 291 f, 

Flniiling popilEiljim>, 238, 

FkjTjJs, IwumliiFy djspnl4^a re&nltinn finin, 69; oiinxes 
nf, 69f.T 244f4 cniitrnl of, 2456.; dur¬ 

ing, BOF.; rffiA'In. of^ 6^16.; tirswA fmil^ £45f,j ni[iD''i 
nelivfitfs mid diejr e6et-l5 nm 344ff.: prtabobilily <kF 
in di6{'if^fkt amis. 245f. 

FIekhI x^’ELlrl fiirtiirkig. 41(L 
Fliirii, ^■6lH"Es oFk S3f, 

Fli^ridii, rc'SEJit bnsiTiiL>ss of. 257. 
pEiebn, 15S. 

Fng%^ nrens of in the Unbrd Sl4itos, I37j airas rrf 
]’37F: vamv nf+ dixp tsal uf^ 137j 

rcoTioink’ ItnpfHi attin- nf, 187f,: ciridtiH'y and 
iK-nlrlk Jis j.6i'i‘rnci bv» li37; F^iTlifig of, 13.5; tiaei- 
^.ition Elf air us aHoL'Es'd hv, 187: iKvuik navigatkm 
ax a6ifi'li-i;l by, 13T; rilling nl, 135; so4«ins of oc- 
c-nrfrm r ni, 1351; sumTntr^ 138, 

Ford nilklnT pluritaLiEin, 8586-; salp nf. 48Q. 
I'ordlalidiLi, 458. 

FniresEs. clearing oF For agrlf kjltfcme^ 4646.; collect' 
tng stage of use of. 4646.; canlferous, 330f.4 331 ff■; 
jliA'EElkimix batiiwothl. 828f.: dcxIfucMnn oF. 816.; 
wfircnHTi liarviuinuf, il£8f.j mns Eif as mnw or crop, 
4756.; plant i-ouHnunitirS ol, 327f.; rcnnn'al lif aj 
it a6cvti prt'ipilalinn cfflcieoty-, 82; r^ptHsiix-r 
e6f*cts nf on carlv mun^ 468f.; icnib and titivn. 
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h-pesof as [iff<H^k>d wdtt-r 
scippry, vanatsie value fvf, 4er3ff. 

FMesl fires, effects n(, aSff.; examples rtf, mim- 
her Jikd dfstritiuTirtTi of iti llie I'nffed Stutes, s^2fF.i 
ndatti D iLiiTin'dity iis it 14 fleets pi-n aleTice of, 132} 
JHiiis as alTce tet! \y\\ 83 . 

Forevt inilmtries. Africa. 4T4r.; Asia. 4741!;; Ciinada, 
473f.: e.irly in tfu- UllfEed SliiEeS, 4Crrf.i EuTispe, 
4T5lf.j far west in the Uliile'd Stales, 4T2IT.: inler^ 
loi'dirtir latitudes, 467f.; iiorlheojstcm L'nited 
fitnios, -IffTf.; South Anu^ricja^ 4T3f.^ snuLbea^itfm 
UhliecJ SliiEeK, 47lff-j taxation of, -ITTS.' IfDnics, 
4Ciair. * 

FrianE Darn, 2'24. 

Fionls, ftSlff. 

Frosls, 140; average datos rtf kJlIiTkir fuf ffie United 
SiafL'^^ average dates of fifNt Icifliug in Tali for 
tKe United Staitts. (f70; averne^ iLilts iif iust kill¬ 
ing in spring for the United States, 0691 preven- 
tfnn I2lh; prutL-etirtEi of ertipS from, 118ff, 
Frost-fn^-^ st^jsnn, average li'njrth of for the United 
States, 065): effeeMve lengtli of fur t\w Umti^ 
States, } I7| k'Tigtii of as it ajffee'tj agrieuEliini, 116ffr 
FniiE growing, 44 If. 

Fuji, 

PiilarLi, 3^r 
For xeiiLs, 500. 

CaLipugiis TsImiiLi. 35^1. 

nail's st€™]graphlc prujectlon, 601 f. 

Calvestrtii E^kmi, 72t SU. 

CeiiJiakeux, 375. 
fk-ographical poks, el&, 

Ct'tfigrap^iy. dark agiH, nf, 311.^ Rcltls of. If,, 7f,; 

present (by. Of.; reriLLiKiiinefr of, if.* tyj^-s of, Tfl 
Glacial plains, handicaps lo land irse of, tialn- 

nil drainage of, 20If.; origin o(, ^OOf.j uL 

2fi0f.; tfkj^graphy of, 2IK>f+ 

Glaciated hlgliTandsH 27011.: t.xummlc aeUntieii nl, 
2821,: i-levatiori of^ SSfU.j forest K-avet □!, 28^1^: 
njitixr.kJ drainage of, 280f,; Oppurtoikfty in. 2S2fr,- 
origiti rtf* 2T9f.; roadsi of, 282f.; soils of, 2#i0f, 
Gbciatiori, in tise Unltid Statw^ 083. 

Cluhidat pfrtgectjoii, 006. 

Gfinmonli! projt.'Clion, flllnf, 

Cn}d. nexuirrenetis of, 3EH; mii]ingrtr in Ala>La 483^ 
Cands. 251. 

OHn-eniioerkt, pupiilallim cis aITtaied bv* lUtf- 
C^venUiiental eities, 504f. 
f^rt^'jrninent prtn ef pi4jij|ix.'tf, 2l2f+ 

Grand Canal,. China, 525. 
t';raiid Ckinyun^ 274, 

Gnmlaruif, aoioiaj life of in tile United Siafin, tfO; 
LHiise of, 90f.: ciwditiotLs favoring, 3-l8f.; t-ffi^i^ 
of nian*!i invasion of, 92ff.; Mletkt of, 5J0f.; inter- 
medljitr ]afitijdo.s, 33M.: man''s invasion of In the 
United Stikte^i. mixn\ modUBcntion uf, 

marsh, 34If.: npportokiJty aflurdr^l for gnis^iikg hv] 
y2ff.: plan I crmiiTkiiniElc^ of, 528f.; prairie, 330f.| 
Impk^d, 3,lwf.; types of Jti Ihc I'niTtd Sliltcs, 90f!: 
vegelation of in file Unitihd Slates, 90, 

Cray hrtiwn and turiWTk forest sojU, 65911. 

Crazing. eoninkL-rvliil, 3890,: (‘onmierLial In Africa, 


plff.; cnminerclal In California* 395f.: eonimercial 
in .Sfedlterrant^in areas, 3ft.5f.; commeryial In Sf>oth 
Amerk'fl, 391 ff.; eoninsereial in sleppe grassilands^ 
392ff.s ixpinnieremi Iti tnkpieal gra^sliiods, 
amifasti between oominereial and nomadic, 390ff,: 
dreline in relative ImpoflalKu of, 3651.; 

380ff.: tvpps of ureijj whfte praetieed, 36E)ff. 
Great Circle, definition of, 350. 

Great Di^ial Sw^amp, 253. 

Great loikesK laelorTi favoring ase of for Uunsporta- 
tiiJii^ 19JfF.: harbr^rs of, IfllJl.: passion ger tramc on, 
ISiJr ports of, l93ff.: lermiuJll fjieilitie^ of rtorbi 

of, mi ^ 

Great Fbins, vegetation nf, w itid rnnskm* 105. 

Oreet'e, sail ero.<pii>o In. Ill 
Cregorian eakiidar. 632. 

Gmund water* 226ff.; as aflf^tled by drainage, 88; 
elfet is nU >3f.; effec-ts nf dmughi on. 227f.; buidi- 
i-afH rtf hardni-^s of, 226f.: higb sulphate, 227; Lake 
Agpussfa Plain, 227^ toincruliiatlon of. i20fl,: varra- 
Ikm In rjudllty of, 227f. 

Cnlf Stream, 3l2. 

Giiltviiii'. uTipa^ of DC.'LUITCIICC nf, 102; i^tk-ntton ot- 
lr.it: It'd by. I oaf. 

Gunyuh, 62. 

“fC nr highland ellmates, 048E 
Haetiures, 821. 

flail. fomkLLtinn of, 142: lissses frtim, I42ff. 

Hail eirics^ 560. 

Hankow, kx:atioTii tif* S6Q, 

IJarbunf, eharaeleristi(? and origin SITU; of Great 
loikes, 

fturd Wilier, 226; Inlerable liardfiess of, SJfff. 
llajirttl, a (iHibniiiklng eamuninklv, 485ff. 

HeadiVLud UTOsion, 103. 
fleeataem^ 4, 
ffenijilte, 294. 

Land' anil \V.it«, .1.10; lij^-niforial ad- 

VQiitagt's of, 349f,: Peoples, 9. 

Hereford map, 3, 

Mi rtKH.liu,, 6; „mtribuH(Mj* lo ^giapbL' IcHiiwIrdet- 

by, 4i imip by, 391. f " » e 

E)tasilit!i*sii. growth Jti imttv« huint pf, 

458; transfer of to son EheasttTn A-icia, 458 
IJihijlTig, 48911. 

Hibemikliui], 117* 

mglilanil nr “H" ellmatrti, 0*181, 

Highlands 2721!.; aimmon eharacterjstles of. 272f.; 
desirabiiEly of for hiinian hahLintlork, 124IT.; handi¬ 
caps of, ]24f.; mjnerahzylkwT fif. 381^; oppofto- 
nity for man in, 272f.: tVpcv of 27'^f 
High plateaus. 274ff. - - 

IHglkways, devi4ri|>ment af, n20ff, 

Ilimkh'S' Ere, 

HiJgan^' 387. 

Ilobk.mK agrfcijllurnl oetjipiirinn of, 419f.; fishelies 
pf, 50flf.; fogs of, 137. 

Hinnniijgraphk: projeetiiin, G02f, 

Hrunolofthic projection. 6fk1f. 

Hrtojer Dam Frofr^i, 2C®ff.. objet of. 2l3h 

agrieiiltiire aild ItHKl snnnlv of, 
IfFJfl.; animali nf, 41 If.; crop g^ow^n hy, 410f.; 
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cccmciiltic ActfT-iHeJf Cjfn 41 Jfr! hmiscsoF, Inru-^ 

tian and extent nf arra rH^rti^Erd liy, 407f.; villjig^rS 

of, AOSIa wiitor isu|jplv of, 4fH>f. 

Horse^ use of as hcn^t of byrdi'ri^ 5l5f, 

HisnFi«, hTOs of 'AS aJIL^ctl^d by enviTtimniiit. 

sktp canal qf, 198. 
llacLsoti Biiv (!jDFiipuii}p% 464. 

ILull-Rusl mifie, 489. 
fhiniboWt, Owiniw, fi. 

Hiiiind cnnttaont^l or bl” arwl i:ll« 

l-tuinid aubttopk^Ll i« XfafCw}" 
fhuiiidfgHlde, 129, 

Kumiu, ITQf- 

Htirricanrs, 154ff.; cnEfgy doi t^fpl^ by, 72; 

prudiLcod hVt T2; rcginns of ixf art-nc^ of, 72f, 
Hwang, f\m*d^ oF, 69, 1 12- hundka^t^ to n-sc □! for 
navi^tion, 186. 

HyclnH?lL“ctfk' power^ S02ff.; U-nefits nf to miin, 21 '11.; 
COSES nf gt'nrruEion oF, 262; dislTilmtEon of [H^tcn^ 
tial and devclcipcd, £04ff+ 

1 fVdnJ^bt^rt,^, J 60+ 

Hvgnmictcr+ 120. 

hx SEippK% 

lit^and, fisbcliL^ al| ^1. 

Iglwi, 806. 

TRltKiyulf, 

lltinnis, rctatii e iTnport.arLcc of fnining \n^ 462; value 
nf mJjicnil ptfhductlnn of, 4S2. 
rifEnois and Nffclilgaii CiLna]+ 108F. 
fllmLa!! ftod Mi'isissiippi Cunal, l9Sf, 

ImniSgfiiEknn, tn Ciinadni, AiLS>i,rjilb. ntid Xew 
Jjind, 44; Eo ihc United Stiilts, 44. 

Imporiid Canal, 221; UHc of w'ntor froTii, 221f. 

[iiipTiiil Diim^ 221 + 

Zrn^a^jrlal Vnlloy, 2J7; crops 221; irnttniElnn Jh, 
2lRff.; nrigjii of, 2IS, 
hims, 22. 

lEidia. industrial dLW-^dnpmrEit rd. rirlgiLEion lo. 

216f.; rnnnsonn winds nr+ l^lf,; pipMlsitinn of, 
14; population iTicn'iisi* in, 42; pnpiifiitiori pnili- 
lorns nf 4ofF. 

Indbn agrldiltiire, -lOTf. 

Indtixmi, |)apiiLiE Lciii cliungc in. -|7f. 
Ind^wroliitfi-chiiiiifdrly, tinfa^--vniblroflc*< ls of, l llf, 
[nduErtrlal areas, Efiimpn, ^ ITIf-i J-ipun. fi49F.: (;>rii''nti 
S-I9|f,; United Slaters, posl-wiir L'ciiti,Ml 

statps, 

[ndnsErial wiitin- jjiipply, 26^3ifrr 

Indii-stirv^ fH^inning*; of, r>42fL; capita] ai aiffi^'tiiig 
devflopjfiejit of, .54fif.; citltUFL- tif 2^H»pEi!alinn as 
afTi'^tifig ebaracitT nf, 546f.: K^tnasive d^-velop- 
inent of rweol, ?>16f.; fattnrs affecting Incatioii of, 
54-2f.; fni ure nf in the United Slates, r^frfjff.; gov- 
ernrnenl as afFecting diwedEipmirnt of+ 546f.; hll- 
cTfcJTi ehok^ iiffeeOng dLWeTopnient, of^ SHf.; 
Inbfjt supply 0.4 aJTi^MinE devnlojimieiit nf, 546ir.; 
locatinn. of m affeeletl nv waiter supply, 286lf.; 
nkPirket£ as affocEing tie^■Dlopn^lellt Eif, S^lOf.; fciis- 
tellnneouT fL^etDrt .iffiii'tJog di'^'elnpimTfcf of, 545; 
otVter e<.™onnc activilief; ai i-iffrelMl hy, 548f.; txvf 
malerials affei ting devolnpineut of, ^Iff^t ixans- 


pirtaljipn tti affct’lSng de^elopannnl nf, 846F-; vraXtzt 
.Kiijtplv affeelJng development of, 5431!,; i^onbig of* 
55Sfr: 

fnipnd wytETs, nnstielSLineoiiM list's ofK 2^i8ff.; rtsiea-' 
Hnnal use of, 286fT., 240- 

IiiEier BliiegmssH 26Sr, 

Instrcls, ilamFtge ln% (H7H+ 

Inshore fisheries, 4^14). 

Intennediate |atLtudeS+ forest indtutrbs nf, 467f4 

Infi'matJrrnal Diite Line, 685ff. 

Intemjtfoiiiid map of ihe wnrSd, 597 f. 

InleiTtipb^l larrnolosine pfofeetinn, 6(1-31?. 

JonnspliPT*?, 160. 

low a Citv^ W ater supply of, 23If. 

Iron, earlv nsc of, 292ff.; use of Itv dvilfred Tnan, 

2^1 

fmn .\Rt\ 29-Sf. 

ItoLi nres, 2941!.; adviinlacr^ms di^tnlmliEjn of, 2081.; 
□ ftiiS of ImporEanl f>ci"urTentx*s of^, 204f.: filEllte of 
In MinnesoInF 494; Minuesota resuuree.s of, 489L; 
resnrxes Iff Unilrd 8liites, 294ff. 

Iron mid \lciA iodusln^ dmelii(Krni^ut of, 54flff-{ fac- 
tnrs nfftML-ting liK'Eition of. 54Tf, 

InigatinTip, arm and srmi.iirid legEons, 2I5ff.; enndf- 
lions iindei iidileh piaetk-ed, 21 iff.; delTimi-ntal 
effeebc iif, 96ff.: distrlbtitiifn of by drnmmge huvins 
ilk tike UnUnl SfaEt*^, 217^ ecnnnnifc soimdiit-M of 
Fnd*'r:il projE't.t'E, 218; effec‘tEveTkl^^ of tii pnanm- 
ing miitnnnimtal eliiTIge^ IHlf.; Llip'pL 
faelots affeeting de 5 iTril>ilitv of, fl^Hf.; favoring to- 
pngrn[j}ky for. 215; Ffderaf proftt'ls^ 218f.; garden 
crops of, 2l4f,; liistoiy of di.weloprikekit of in west- 
tTki U Ell It'd Sfatirs, 218ff.; Iikkinid areas, 2t4ff.; Im- 
pf.'Tio! V;il]ey, 21^iff,; im[Mirtauev nf ground walcT 
III.. 218; impirtunci^ of sntfaee water?; Ill, 218; 
India, 21fif.: Mk'ditciraruMn ureas, 216f.i owTuT' 
sfhp of rt'ilerpri.JieS En tlm Uniti^l StPtte*. 2l81f,; 
possiblliliefi for espimsfon of. 224ff.; voiirecs oi 
tvuttT fiir, 218fF.; w’ffltrm UnEled Slates, 21711.; 
iVptiS of pmjecls, EJSf. 

Klands. areas of, fi8h hMiUional advantages of, 551ff 

Isobars, 1-58; of weulher mapa, 162. 

tloEhi-nrk.S, 115^ palli.-^ of and fatiorv affeeting. Il6f. 

jagiuLr, 402. 

japan, ftgriciiltkiral WiiclicM in, 428ff.; ngrfeullural 
prnhfem« oL 425{f.; iinltikaL fuJusities of, 42If,; 
c rops nf nther than rice. 423f.; fami *517-04 and pat- 
tem.S nf* 420fF.: fi*fEEl]7rr HM" in agiienhiire, 428f.; 
fislierics of, of>2fT.E intlnsirlal region* of, 549f.; lit' 
triHliLLtiofi of ncir Its env|> in, lU+f.; irrig^kU'^i^ m. 
214f.i bljinds and Lilihidtn.il eMent of, 4l9f.; Orl^ 
enral agFk iilhire in, 419fF.; ]>iipiil.Llinn problems i>f, 
45f., 42Tff.; snjt rrnsiem hi, 112. 

Java, e.tainpTe of ibe riit'liixidSp 4lS(f.; paj?ulatitm 
of, 9. 

fulian eaUmdar, 662. 

Kafir iLtink, ‘f3D. 

Kaffirs, 392. 

Knlafiarh 81 1 pfreipltation of, wirfat'e of. 

teuiprrahiri's <iL wild life <if, 872f : 

vegelaEiuki of^ 371f, 
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KilrnsSp 

Kiintju, 

Xiii rtk. 
kVip. h-121. 

Kraiucky \tnkirtUKnf, irfiff,; ^rulftnrnt of, Qlk 
Kmliic-W River, jmpnjv^ifwnl pf for TWvigfltjnp, 
kc\' \V«t, Spnng-K Mih^cSi n(, 499, 

KiLk.ipchiJ RriiiHr^ 274 . 

KinjTFfl. iron art^ of, 294. 

Kirghiz, unin'uiU of, 382i «^'hiinge \n whvj 

p} lifi‘ p(, 3S3f,; clothing pf, 3A5r.j dityf o(, 3?J4f,r 
rvuncpkliic aiTtlvitit^ iizid iiL[jiTrjtio[;k<f ijr, 
liou.S4?lKk1d pD^sessiuns tif, life 1 m1 hy, 

lorueinn of areii occiipird h\\ i4iysk';il char- 
nc1eriiti<i“S pf ijjim plx'upic^ W, slielter^ of, 

aS4f. 

KlpnchktN IM. 

Ktkobkprriesp^ SJTJJ. 

Knp|i^, il09. 

KupkK'ii svsEciu of climiittL'' BSTff. 

Kra;iL 

Krjfl pqpcr, 4~-2. 

Knikjito^+ cTupiSoii of, ^F. 

KTivd Rap dKtrich 5^7, 

KurnN^lkii^, )^7| SIE. 

Liilirirr i^iipplvp indtisfrhhl rlf^ a% hv^p 

545f. 

l^aljrjdori 37;; ircitl Pfea d, 494. 

[.iihiTidc»r e:iiitrnt+ 312. 

fk-pi'yis* drigin and lyp*^ of, ITfif. 
LiicuiftriEir plainn^ npHt'Lilliiriil u%v td, city sitn 

EiPp SflSj dniriia^'^ of, lfijn>gfiiphy of* 2il^4iT- 

GiiEirdbi FicIcU 
Lidco I7R: origin of, 

fjikc E}Te, B2, 

Litict* LuuiMT, 

Ljike of fhte Ovaries, 240* 
l,ako Ssiperfnr, fug* n^^ 137. 

I.uko Tuikoe^ 24 L 

Lnlcr^, area* of, (IHl; dt^irot^tfon n(, 24Hil,; fi«hrrlr^ 
of. .TOfif.; 3<npls 246f.; k'\Tk of ih .ifffktrd li%' 
dTaii4^age, H?ii, olwlwlos lo !|raii>|virtatiorii, 

191; prnseJ^atfmi of levoU; of, 24 ^f-: wJHirttH ^pf 

ivaloT supply, omlgiitiori of| 191 If. 

Lalc:^ In ill* Wati-r^'ay^ J9L 191 
Ln.EllfHfJt',*; pr|iiu]-arra ciziEiiiitliid |]rojocliOEi, 
faind afcjul^ UllitE’d (tH?! 

L^dforni^s^ jaLhdivkionrt' ofp 2olfl. 

fjkntl I frn-kkpIliPrTr, -^$9. 

lajorl Hin,i-y, fi24ff.i mott^ and bftmiik, 

I'nitpil SlaloS. iTiiirliil Smtps, liiirtipry' of, 

lowidiin, uod ft25ff. 

I-iind of thp Miilinglit Suii. fi2H. 

Luiui and jiem 151 

Lujolcpj. 514. 

LQnikt^Hpp^ fpaliires of, 52lf. 

Lapp^, 32, Sfl, 

I^trritiss, 

LatcHiif M9lt, 

Lalitiido* nieafniii'inonf fkf, fl31 f.t value of ih^mt ikf. 
613. 

J,iiva ilowA, pitpnl of, 68. 


LuAa plateaus^ AM. 

Ltarhing, fWf,; plIfH:l of u-nipttafiiiT-s on* llfi. 
LpikingTiid, reippbthPEk ni^ ^73. 

Levies. jLFlincial, 245; rmUkral, 257* 

I-rsiTigton, wdler viipply of^ 

LEuiilIS, 328. 
tJjp, ocpiiTi, 3lSff. 

Liinotkitp, 291, 

Lislwm riwihipwkp. 66. 

L^EiTatufi^ idUi't of |■EJvi^ol|lnt»]ll on, 371 
Lflliukplien:, L60. 
frbrtia, SlT. 
f.liiEM^jt, 391. ML 

Lcwsdicin, liiftprs prodiicinE rhan^c: In vslne of, 
8.54lf.; nialhi-matlcd, 34!;31„ relative* '1491.* 

slrjk“gJv, 355^. 

InEi^^tioTial nd^atlliflgris* cities, 35Iff., 333ff.; (lanH- 
Tki-nts. ^J.5l!Sf.; voumries, 351t.; klLinds, 3511f. 

Locis , ITHf, 

laifi^ rongc ^^ratluiiT prcdh’lioEi, 6V>I. 

Liiogilude, iiicLi.fiiri-n]rnt of, fil4f,; Uhk'. Ndne 

isf di^'es of, 613. 
l^cpogvlew^ 472. 

I^js .Angelci* grsnvtl] of, .567; “^^nler supply oU -39f.| 

2131. 

LcnvIaijfU, atiraiiMOh of, 2511: oL 251 f. 

pliik'uiu, 2725 r 

LmilfH'rtTkg, Iian i-sl of a tTop, 46(if.' liUjSLirliiiJfo of iti 
an ag^nvy ponlnving csTvirnnnwTHaE tliiifigp, IRlf.; 
mJjinitEjn,', 4Fi6f,; mu itf t iiEefpilbr trn*'kkr?L In, 472; 
tLse of IjueI ofli't, 4B5l 
Iath^i* a mining tooimnnily* 487ff. 

Mocir r-a CaTicil, 224. 

Maipoitic dotllnaihill, v:itrnpek if, Ml9; variiillim in^ 

Bm. 

MagUE'IJf 0l3p 

MigofELto, 294. 

Maflhas, 10, 

Mil 11 ^ lircas of 4krigin ;iiid eLulirkt e>iaktSdnni'nl of, 
ll>ff.+ arEiiiA of pn^mi t^tablldLiripnt of, IHiT.; Iiisr- 
rlplTA to spffftil of^ lOf,: hrojt ol Inirclpn, 5141f.; 
cis'lli/.crl man and riTi-Lt-i if iiivirotkiiii.nil on, .59f.; 
oaily fnati and t^nvmirmK'ot, 5Sf.: inolotkin nf his 
ceoifcOTofe lietUitii.^ 3010.; n]odif||-alhm of nivEnsit- 
FiiPTilal pppE^4rE’nii9\' by, 1141.; ^HihnvELrd inurtfi of 
oivlll/ptl, 224ff.: priniilis p man and rnvirtimiiTicfnE., 
22(.; man and onvIrEynni^ui, 59f, 

Mankiv, 396. 

MaiinkyLEraiii, prooinitatinn til, 1-10. 

Maps, hfUv and inva, 591; p|iis.iw-?i af, twii- 

promsiw. 59«>Ls timfEillTkal, oaThrNE, 59 H.; 

early 5911.; rli'jnmbi Nhoun bv, 5^l9f.; or- 

mix bi vLirly, 591L; Ksfcimo, 591; Mar^lukll bimd- 
oti 592; Mrtliosul pt-rifjd, SflllF.: VIoixuEojV^ 590; 
mrjdfTT, 5?>7L; tapngraphkv 021 FI. 

^T.ip projocllLmsi, .Wilt* 

Map Bldlf.; tfiuiige svlth rodnclhin of enlarge- 

mi-nt^ 01 Ijf,j cnfiiirnm fu nve, 010F+^ eJcpTe4!‘iioTus: aF| 

01I3F, 

flapping. dovf-lfpprnFnt of, 3fJTif .; Fnr East iitid Mos¬ 
lem wEirld, 5t>4f,; tiiE«F*ro. 597L; ofnerest in, Un. 
Marsai l*ti|ri, 5, 
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Mjrrcp;^, '106. 

Murkt^t gPirdi-niThg, 442. 

Miiriifcr- wi^i ciJiisit iir i;lirri.atP, O-WlT. 

Muriih gr.i^'^Luirf!, ^4If. 

M4JFlJti^4|ih-, tft’L’t of ^okanic iTiiplioii on. 6S- 
Mullpjliom, 5H5. 

Mortlies. il92. 

of rtj^KuUuJe. 

Mc'die-^iil jKTiodiH kDDwn w^irlil clnfiiiiCh 4ff- 
McdJJi rriiiKHin or “Ci” clintulot fM2ff. 
Mrflikrranniin, jiniblrms ql, ^555^ 

Nhitntkir i pniijwtiiin. fitUJT. 

Mnrt iirv* tUM'tirFtTiceii nf, ^*2^ 


nf, dblTJlitiUon nf (iopuktlim in, 2S7f.: 

flrS*;fn of, 285f.; iiatse* nf, 2ft5l.: of, 

SkiiFiitqln fdokn-ijis. I22f. 

SfOLJJ1 Ltiiii iUid vjilk'V bn?t35<^> J51f. 

Muijkt orii^Eii aini cnunicTtfri^tki^ of, 176. 

Muli;, osc of iW of tiiJjdi.'n, !5i6. 

Shtjals, 2CW. 

M^iskrg, |7fi, 

XqrnTuI driiiii4igi.% cffcLti of, 531. 

Niitunil ttEiinnin^trtii, fwL'tonv of, 

NLihind GUlf. 


Mcisw, mK 

Mt'iiiJ.bl riuigr, 469; Ijrriigjin ol Jfoil Ofrt of, 4S9f.^ 

soil frosjim In^ H I 

M«i>rlirnn4d iir "C*" disnnles, 64Iff. 

MrtidlEc pnicieriils, LT-smniOToJnl dt'prwils uf, t^\U Oft- 
t;m nf di^pnsit^ nf, 30If. 

uisd IxiiintLs, sut\ny h\\ Oil'Iif. 
soil tToiioiP fEi, 112. 

MI am E \» T2. 

Mw-ii. 303. 

Mil'llEgqn, KEsnini^ of industry In. 555f. 

Mk-fU'llirmiLil ^sf "D^ I'ltniytrJi, ffr'iSiT. 

Mik', unoli^Nilp 013. 

Millil»al:^, 103; i.‘niivej>ioii t4 lo itliCTl**s. 676. 

^JIlo 430p 

MiTLiTiil WOalUh. olfccls of, 531.; L^hinpatimi of and 
offi'vH of, 460f.; fnmttifmii of, 60-111. 

St ilit'r4ltl?t''d n'gioiui, AiocrficUS. 30!lf.; Enstir-rn [lejtli^- 
pliort*, - 3021 . * - 

MnKTwK SOllTrS consnTv^titni nf, 49411,? I'xplostsibk- 
cicciim-ni^'s ofp 476fr.; fciHliiitrs, iinpof- 

tumv of lo man, Ifitf.l iirlgitl nf I'nmilH-ldal dr- 
rewiU of^ 470)f.; i^".ilrr ^.ijntpnt of, 3^0; nw 
ckf b\' ciwly in-Jii. 2 SHIF .1 lotnitir of iln|>oiil Js It 
ufftx'ts vjliEtf of, 479f, 

Miikn4^np4is, snbuTlian df^elniHinrckl Ejf, 586f, 
SttnlnH, clivironnii'iilal i-liSllgi? ov, 0-flT.; em^ il^mm-cn- 
ttJ ..pi^oTlunity Ai nlT^X-tol by. t^jjhativr in 

h'pc. 46ltf.; Iitiman c-nltiirr .ind ll> I'lftH't on, 43If.! 
iKjtiiFn as H uffot tsv 483f.: (Kx-upinHy of iP-fD'ons 
SiS a6i‘t:l«'d bv, 4Slf,i physR-al itnhditi-tns rfcl itrjla 
isif,; ic^Siitivn kopcH-tJ^K;!? i*\ LLi aii tfOO' 
tininic ability, 46If. 

Minlni^ cJlEr>. ^i.5f. 

,Mtniir!irj!ii, di*i*lMpiTn-nt t4 iron Illitnn^ pn, 4>iiiff,: 

fntipro irf inpfi irsining iOr 494; iron oh"^ of, 4601. 
Mkjurlinh, -*^3, 

Mi'i.sis^ippi Itivrr, jtnpriwoiiiout of for tiiwlsyktion, 

m. ^ 

Mb^tPUfl Vi\Utry, jmptovismenl of, 20711. 

Misifid, 151. 

MiilUvcldc |>Tii|p^rls4kri, fW>2f. 

StiJikiwo, size of^ 52, 6ftL 
MkkikMHPii tviofb, 1511, 

Mniit I’i'I'e, onjpliun tif* 63, 

SI,1,11^. ITS. 

MoiTmrkiEl Ttll, di'fort-^lafEippp ofi 474- 
SfoM.'is'ksv popiiliilioo of, 573. 

MuLuikalnSv dSolf-i Inut-Jot hsiidkMi of* 25.3f.: tflTipates 


Niitiinil veecialian, ntcornmtKlnlion to icn^-mua^ 
.itid pri.vppitaliotl of, SSnff.i cIlEuatir rfTrtb on. 
625H.: iniiti's pinwiifkntiini of* 3'l5|f.; ii^wnso to 
Ii,‘li 3 re: flt oifivti^! fw wnkof 

[if ck-mrolii of, 535lt, 

Navajoi^ 335fT.; ufnk ctc<:n|jii?d by, 3SSf.! ecmiciniU; 
urlEviltes and iiU‘oiiM?3 i>f, inigratkaii ob 

,3S6f.: physioiil chaifarteriifk'S kpf oma [K^npled 
lv\\ rmlf,'; [jopkibrjiao densiily in ureas n 4 t!npJc<i 
by+ of. 

Navkd Stnrekk, 4T2r 

^al'ijjatifiPi* tWvrlnpiiWtkl ol, 32111.^ fiAr^tlfcoF, 32^1 

L'lUitd. 194H.; lake, 19IH.; river* 18^1 If. 

Nt1!:rinos.r 375. 

S^^nlsS, 255. 

Xmhtbir pcrTifxli 2fll. 

XrllirrliEPids. riuiab cif, Hlfij ilraJpiago lOr 63 ff. 

Skv,ida, ininiilg In, 4S2f : Millie .it tniWTitl poKlo^^ 
tioti of, 452- 

I'vu gland, □||^l5,“nll-iiraJ l illugk^ ijf+ .362f,,; Ipuilijs*- 
Iriiit dLn ekifKili'nt in, 5511,: zoning of indiuitriE^^ In. 
5,551. 

Xl-v.' Ftigiunrl 11 iirrli-'a ne. 72, 155. 

>^e'!vfoiinclliiJEdp flstuTir^ of, SllHf. 

X^-vi- Miidrid i?artbqiiake, 67- 
\rw Qrleans, sJle of, 560, 

Nr^v York CElv, 5751^; of, SfiO; vvkklef supply 

of. 2:i3b 

Xi"rt York 5tEilc Barge tlanab 19511. 

XVw Tealakid, j.dolive kkatJoEi ikf, 52, 

Niagordii Fulls, po’vvrr di’^elripniriit ut, 20^1fr. 
SiElrafk'*, 304f, 

XuinadH; hopitin^ p4>piilntinns, 5!i.5|f.* dry 

3eij(.i polar areri.'.,,WJf.: mij^y iTEipikal arean. S^SIt. 
Xouukib, pELsTtiral. ''yMm 
Xoinr, gold mining, 48Jb 
Noniikriolik milienib, 30^16"^ 

XososibEosk,. popiiLkliork of» a.3. 

OceaEis, 303ff.: ikf, 309f.: elimatk’ elf eels ob 

62911,; Citrtuiils of, 312f.: di'ptli tmd extent of, 
305F.; im[>ortktnoe of m-vt^ tn. 323IF.I imp^rtaruLT 
of ki iitim. 3J9IF.; Mi? uf, 3l3ff-; lii^bl is^ waU'es tiF, 
3t0; mineral TMoolt^-S ptI^ 32 tf.: rmtvtaneuls oi 
ab 3lOf.; lUittkfe of of, 3J5ff.; reeti^- 

tJonal v‘iilLle« <kb 32J0f.T rrmosal erf fUfisobeJ niJtU-r- 
»h ffEiPn, 310; Hlinkv uf sialrrs id, 309f-; 


s<]il tVj>os by, 3261.! str 
siippivT 3261. 

XkkiHre/ inltTtkJJl-■11ldt^^^t-‘P■ 

NJlltie^ tlllk^ 613. 
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of fo«Hl Slippiy, 321 f.; iMTijiL'rutun! of walerji of, 
31 Elf, j Livi' Ljf as h3glkWiiv>, 3^1 If, 

Oc^^^!1 basiiiii, physical coi^dlEkjiis nf, 3lCf, 

CH-r^in lr.il]-iPitrt. 53. .‘iHv^in tnf, 5^12. 

Ott’anic i&lLiluU, lEfp fiinii^ of, 

Ckx-ick'ntJif aprtcultujfp^ clu^siFlvrttjoti of ly-pcs of, 4413; 
iMiititii45rd4i1 gr.ifn fanning. Mfilf.; liftirying. 1 lUfT.; 
m^rlntJon of pri--sent-diky! 4;HJ€,; gfiuTal lunnhtg, 
43^1 [f.^ in EordL'iHHO rlimte witli, orh 

gtn nf, 4l2:yif.ii oHgin of ^iiirii.il-k of, ■I'JOf.; unigln fit 
ctn\Vi of, 4^'Mlir; aprtijfijo.*d itilL-ili:ii.f: iif, 

44ii!E.; of, 42fJif.: tnupie^l uwfi of, 44TfFH[ 

tvpcs of, 432lf. 

Odiiric, 5 

Ohio HhirT, iii?4^ iKf fof tiai 189, 

Oit pw4s, disEribiiliMii of, 299i', 

Oil wiitLi, ^19HL 
Oil chains. 2IM). 

Ofcrffnokec S%^';iiop, S53. 

Okliiit>^k cnrn^iit, of,. 137. 

OkLilinioa Crly, oil yuvih nF, -13,1, 

Oiiw. 31. 

Orrfiiuils. 1()caEkn[i of, IISf_ 

Orirnt, indijiirniik n-ginns nf^ 34Wlf. 

Ork'iiE.il ajjrifiilhijir, U^lT,; JiiK'aut.fcgn of rii’i* iw a 
crop 4iSf.; jininiiil IihI i of, 424ff.; rlistr- 
at’Erristit's oL 4l'lf4 Eofiii MijMf and ittiutti nf, 
42fllf4 fcrtih^iir UH' ill, 423f.; Jujiaoi^^^ 4 
pr[ih|r‘ni> nf Japjinc-se, 125114 pfHihlt^iot of rri^ioius 
of, 427f.; types oFh 415. 

Oruntol pi>piir4tii7n?H fill ore, 41fF. 
ilrthngraphk' proji^tlon* fWMH, 

ONatii, siie of, 5^>, 

ChfUU. Wi. 

Outer Htnntp'ajii, 2fW)f. 

OnTwu.4i pLios £W>f. 
t>vt'n;rajji!g, nffix’ts of, 5i2ff 
O^vwcfiio^ fug.'j of. MTi 

O.'t, LlM- of as fieiAit of fninli'o. 3|7F. 

O/nik region, 372, 

PaleolJLljJe perNul, 291. 

PahHilpiin. jnil eT4wj(n> in^ 111. 

Pjiti|i<ji, mialiftL'.iliiin of gm-uloinl iiiyn, 9!lt^ 
PiifnuTiu Oimil, proTi,yti!iii of hy fiLtM-*, 35-5F. 

PaTilI^u pioi‘. 473. 

Parker Oritn. 233. 

Pd^iiprnl nomoclisin, t’liik-il ^Siwh's, 
l*usloral lioOiaii*^. .™jlT.; Uttlinli-i iHyOpft il [vv, 4H0i 
Uiti of* niigTiiEPOiit of. rj-Hlirj inairriiil piw- 

■yefukini of, SSOf.; by* 3Klf, 
pH.'iir] fi%liiTii-s* 499F, 

Pi!u<. ITHIt.; ogTiL-iilEoral iite oL tlUf.] i npidilioii^ fiir 
fnmii.Tlion ofp 173F.; ilvs uf. ITOIT.; mr i4 fnf 
U^M l I7yf. 

r^'diilfrjii. ((57^4 eLiifes aod ehariiiettTrl^iliB'i of, I's-iljf, 
Prthpenl*. fWilfErj eliiiiWf oncl cborjccEeri^lieil iif. (Ki^ff. 

PelagMr ft^luTiM, 4^)9j catvh oF. oili. 

Ftmn^vU iiTiia Tiinipiki\ 5221. 
pptio<lie leitpdh. 15111. 

Fenpi'c 11^ r profifiitimis, 

Peni, hip of. 137. 

Pe*htJ[+iP fire. 83^ 


JVilTCjlenni, 29SfF,j Cuinbeflaric) Plateau. 4So|_j er- 
liaiiNtion of supply of, 30If.; origin of, [jro- 

ducHon in ilw AukTiLU^, 209 lf_; procluLtion in the 
Ea^Ettti Pluiiisphere. settlenu-iil oi afiei ttd 

by. 48;lfi. 

plHwptiiUes. uet'Litfeuef^j^ of, J04L 
J4ifi4ii^yiiihe:$is, IM. 

elft'ii^ of eiivitoliliniit tm, oUf. 
l^uLiJij, 402, 

Pltraini l^Loiifi, 35 f, 

Pitt tibleode* 302. 
httssihLirgEi, chiNt iu uir nt^ t33. 

PjiarTu. 22. 

Plains, 

Plauinini^, re^kphJkl^ 27!li,, rm. irmroneriial i'hung)e 
4t* oEfet'ttog> “Of. 

PLiaebfv fi27. 

Ploii*, eirvK sm\l 

PhintuliullS, lyinutui. 45^)ff.i ortips of. 449fF.; future 
of rnhlier, 4^40f.- Irtmlion of, +f7|t.; nuti^'e proihn:- 
tion iLi alfix'tl.Td l.iy, 'Hyf4 Otfenml rubber, 41-1 ff.j 
tm nersliip oiid cpperation of^ 44&t.; nibt>eT, 454f,; 
rubber In AlEieHi:;u, 45>iff.^ value of us source of 
food supply, 449; vjJnt! of aa source of iiidiistdaf 
raw niaterihK, 449. 

PUfUntroii agriLulture, 44Tff.; eeunomle and mciul 
condlthms uispoaited widi, initiation pIt 

4471.; h-ppi uf^ 45(]f* 

PlatUnrlon are-B,?, ppj>ulijtinns uf, -lOOfT, 
pLom, nian's tne of, 3<L6fC.- t-cmpcf^iTiireis lu tliev 
Dflwf; llGf. 

Plant cnnirnimitEt-^, ohaTHClrff of distsrt, 53Sf,s tHw- 
at tei cpf foTi^t, 32Tf+; vbiSiiivk!r of gnis^iliiiidt 
vhametor of jxjiar* aiWif.; U prs nl. -^7f. 

PlitiMth* dJyti-Llihcl, 27filf.; Inyi, 271114 Isjw. 272114 
luidi.ssev'ted, 27211- 
Pbitlftiim, ocfOlTeiii^ of, 5t?2. 
rlayas 37i, 

Plpppy* an ikflvoeate of en^^iEui itniiruL III, 

PtHtfoli, 659ff, 

Rjlar or "K" cliiiuLtes, fl jFSff 
Pcplar Kastiirfirs, N^Kf. 

Prikir Eslimo, eliar 4 tt toi: nJ area ouiupn^l bv. 3f|3f4 

clriifciiT^ and Iiu-n8lls of, ^^fjTfT.i fsK^rt (m-|iiiniEiiim 

ln% 3(ITi fcMhcl supply of, SflTfl.; lieattng oF 
oh 3flf(; IkUJilEng .Mrrmon uf, IJtiO; shetlers of, 

aSli-^ oiviipk'd by, 3U(if. 

Polar fronts 1.50. 

Polar higl>s, l-lUf, 

Frikir plant cnnkmouillefr* 32Sf. 

Poles, gftjgraplnrab 635, 

Puli-^, magm^tle, 01^. 

PfilyrtiUEc prufeetlon, WFHff, 
dc Leon* 22, 

F^ip[i!aliiiio bnumalii'^oF distrihiitiim oF., 14, 15; areas 
of nrfi-in and eatablisliniml fif. lOIF.j areas oF preJf^ 
out rMtahtisbinnil of, HSJh; biurier* to siiread pf, 
J 0 I 4 fouter of Jfi the United StalCi, W; 1 Liigi^ of 
En Adiitk aroM. 44 fF ; clumgc^ of iu Eurnp-; 42 fF 4 
elianges nF in thy Utiited Slater. 465.1 rtmiuierviul, 
401.; roiimuTvlal gnmlilK. 3254 densities of dS 
ttlfetM by eiuironiiieiil, iliffiisinn nl, Jlf.; 
clistnbarion nf ed iJi^ed, 2 m 4 distribiitlun of bv 
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graph. lOi dS^rilnifinn nt av 
by 19E; ■dUtrilniUnn tjf prlniiliit!. 

29(1.; dtHtribufkin w-«rtd populaliuiu 9JLi rtlffT^ 
Ilf djNirJbi-kUnii nf, 49lf.: fjitii f pr»pulLLHi;)ii ^ tjf iUc 
UnSh'fl Sslyteft. nuip^ 15: Bshing ous s upper? uf, ■’iTlf.; 
gmwdi id in tJic UnitirJ Km.; 

df dbttEbufJua of* IB; iTK’re-Tifl of, 42f.; iiubbtiy 
ns SUp^Xirt of, 4t>f,; inlriTEli.’raMidi.-iw’f ul^ 25ff.; 

9f,t frEf^stinii ijf df IftirS locution: of 

13f.; tiiEgnitory bunting, 31(1.; mi- 

gr;ilory‘ pL^LEotLll. niinitig^ ualimuil 

CurJfv UJ nJr(M.’fpr3 ln\ 49if.; Xnrtlfci'm Jiud Sjnttlfc- 
cru lieniispheres, 9: Clct’iHfiital agrrt iilEumJ. 
OrjfnEJit ubiiniU 3lfF.: plaEiliilfuUk .ICif.; |Virill- 
Hve ugniiiBltufab 33(1.; orfgin of present distribiE- 
tiiiJi nf. t Iff.; pr«-E]iriiEiri teF fiiiEin?^ IBff.i pTc itE]l 
dlsfrihufioi) uf, IBf.; pnibi^ble fiEturfi £]f ElEr{‘i‘|te. 
43ff-; priihli'ETis of OEiTEkl, 45f.;. prEiblc^nk^i of QTlirns 
vvrifi g.^rdi?ii ty\K% id jigtEtrultiirr, 44?5fF,i priiblL'iiu 
of ^ndU^^ 43 tf.; pcr^bb-tiis of Japiuu 45E., 127(1.; 

A? tf affetfs dintrii^iitini^ of. riisctdi:- 
fneiit flf, 47lf.; nir;i!! and farm in ihii UtiiRf^d SE4ites* 
4711.; nual eei tfir lUdfi't! Slufr^, niiip, Ed; sprcrtd 
of EnrE4j>fi4in, dlB.i ^titge id dr-tdopment ,ind 
chftiigo of, -I3(f,; stage of dt^^elopment and dti- 
IribiitiiTn uf. smilln^.miiTik Aiitii. 9f.; 
by ftjtt'iil Jtida^lrFes. 3S(T.; siirplitse?. 48lf.; (irtnl 
for United Stules, mkip. 13; tE^al fnr ttnrid, 9; 
tnapr 12; world fi^fnlp pisf nnd pTcsuot, ll£F. 
Piirtijud. Orcgml, liMTatEi^o of, 339. 
r^irlolami ehialiSfc 594. 

TdrEs, 4‘ioncfit(ons iHwssnn' for devcloiHniTil: of. 319f. 
Pntn^h, occimmces of, 3i)4f. 

PoTtiignl, cork prixlm lSon fjf, -17,5. 

Piwlijguese ojfpWatioTi, 3, Bf 

Pkftv-rr pm-fft'ls, ohjiX'li'i'irk of Fi'flrmb 
Piraitic, 323; cfltisiu of, flO; d4vehi|H"d OH outwnsli 
plains, 2B0; soils of* BBOff.; vegetal ion of, 
PivvJpftivtlnli, omoiEJot nf^ 1451^.; cause uF, l^Sf.; 
desert* l4Bf.: dlHtrihiiLiEin of, I'Mff.; of on 

popiiklinn dlstrifnillnn, l4rt; mctmivp. i (Bf.; fiw- 
tors alfi'cting iimnupit of, t45f.; frerEiiS nf, 159ff.; 
Important n.sprcts nf. I39f.; ^tl^<?t^^lly nf, Mlf.; 
per Cent of during April in Sept«MEElrt.rr for the 
(Jnited 111,110.?, fi72; [Ji’T ceEit of diEring Jbeeio. July* 
and .\itgEist fnr iho Unltcfl SlaUs, B72; snmmeT 
fur tlir UnlEed SEatc!^, B79: ^ iiriililc value of, Hfifr; 
winter fnr tin* Unik^l St;ile5* BTI, 

Pn-tUetinig I lie wrnilbrir, B.53tf. 

PressEue tiehSj i4H|f 
PresEer Julm. legeEid of, !5f, 
l^rilnlof Isbinds, sealmg nt, 3(TFd. 

PrlnEc inerifllaiis, in iim-* BM. 

Prliiutivp agrivulture. 3^>Tff.: NigtTia, 40U* 

Ptinre Hettry ihn Xiivigalnf.^ fi. 

Fru(ceUons* mop, 599f, 

P^yrhronwEcr, 130f. 

|’EohMnli:ts^ 591. 

Pluliuny* ClaEidriLs, 6; niap by. ,59lb 
Piiblk^ wniiT r^EEpply, 33(}ff 
l^tchbn, 40S. 

TSgEnit'Si, 31 1 rlulhlng Mnd rrjulprEEiUkl id, 377f.t forrtl 

t^lipplv of, 378f.: biMiEu of Afri^Tjn, 375f.; Hurl. 


37511.; piTKitwd chaT7EL4i?fLsEki of, 375fF,; plwsiLul 
L'bjErat'lerislics uf biTine Eirea of, 370f.; sbelters of, 
37Tf.; villages df, 37T. 

J\TnHUEidr. 517; tunvlriivtE uei of, 514. 

rytlkCflS, euEtlrlbiltkMis tu goograpbEv kEunvlL-dge by, 

'4. 

Qnart 7 crv^stal, oK'niTci>r:e?i of, ilO-l. 

Qnwiisland, *1? ttlenaVEi t (d, 44. 

QuitUj tcinponitnrr^ of, 

Rnllris^kcb. Amvrk'all^ 527(1.; dvvtjlopEmn^E ntp 5£6fT. 
RflTn, urtifldal, 141; taost*^ of. 1401. 

KidEE sbad^jw, 145- 

KiitEge line, 026, 

HiOiHUi vri>|tt, sEigar vnnt?, 455. 

Raiv lEiatiTrtaJjj^ indu.?tri;d dm elnpuirEit aa uKeck-d by, 

34-iff. 

flecreatiori* ubq nf Inland waters fur. 23Sff. 

His; tjmgidar projjL'vrEnEi, 610, 

Itml lllvnr V.Elb y. v,\kii^ supply of, 22T. 

Rrd Sea, fcdtnily nf, 310, 

Hixl nitti yidlikw Milb, 059ff. 

HeeUijHkE Lake, origiiE nf, B7, 
lb'forie.staliE]iE, i!i'siT’4l>iSily nf, 'I77L 

fliundeerH uat nf m Ism^l nf bhldt-n, 51 if- 
HtdiiEive liiiiuidiTy, indiwhr, 131IL; seusibUi tviEEpefn- 
ttin? 1I,V ;v!fi;»vi^ by, 12fif-; stalvriEL-Eil nf, 12Hf.; 
t.iblns, Q7i5: water retpiIroEnjeitls of crops a.saifix'tcd 
by, iSlf. 

RrlLEtbi- liH.^lini;, 319IF, 

Kclii'f, repm-senliition uf on a map, 62IL 
Rt'Ugkm^ OEi ^nnmntrrtl ul nffi'vtv nEv prJtEiiOvr, .57f, 
Residi-iitJal dtJe-s, 3ft.5L 
lU^iulual malnriub s^idls derivfd frum, lT4f. 

Ri»^ir( liEi.vETn'^!H, CalElnnEiii, 2-10; hilclitg-iti. 240ff.; 

XiiniEi.'SOtu, 2'lltf- 
Besoft dOe^i, 5641. 

RnLinkLliOn, QOfT. 

H r hrfkgrt-vMOlE, 02(1. 

Khiim Hivnr, iih? of for lEat'IgsHon, 164. 

Hive, a?b antogns of ew a vn>p bi Orifnliil ugrii olkErc, 
4b5f.: liEihEtEtl nf, UfifT.; iTEEpirtaisro id u CTop 
fn jaiViili. -(^Ift.; pbiilEing Jind li» 4 rM:s| of, 423i.; 
progrnfw as □Hcs-tr^l by* -JlHlf.; trasoux fitf SinjK'if- 
tantT of as a vrnp in JiilMut, 42IH.; sprt-ad iif nrup, 
4l7f.: vk4d« in Japan. 422f. 

Ilkx.1 luudv, .ind pi^pnlaEkm uf, 4l5f,; Java an 

exyaipio cd. 4I5lf 

i7oiiillEinYi> tirHftT vvlileh imprikVrmonf <4 Inj 
Ttii-i'lgarfiin is ilmarabk', 154 IF.; extent uf tlW of lirf^ 
na^ igiiiMiiip 15111.: fni'tors affei.iing valiK'^ for nve 
id In iJi-arkFptili.llt of [lowTr, EOcSf.; lio/fleS for 
"floaEing j‘Hs>pidjlinnST** 23.Hf.; impnarlirril rlv^T high¬ 
way i ikf tb(^ irtil!i-iJ 5tafrt, l^?9f.s iiitngrailofi of 
IraprEAL'int-ul uf. 242ff.3 lenglbs uf, 6S2: ?n;Ma?i- 
lalH^uis nscs uf. phir-sfcal romdltlnO^ nf 

tliew alftr-’t tiw of fur uavJgatinli, l851f.; physiral 
eondilkiEis uf an ibi-y afFe<4 use cd fur pover, ^MFf,; 
tiMWkM- |ii;pfDVeiTient nl fnt nakij^iEhm Ell tiie 
Uiuliil SEali*!^, l3?lfE,i use of during Ebe C!iiTiinial 
p»TiiKf art<l laliM st4t(niTenl nf ihn Inl^ithwoE ^vy£^til 
Amrrici.^ IS4. 


INDEX 


fm 

Hrudit, Ch^n^MrH S24f.j ciirfy Anirrlt iinK 52Jt.i MHi- 
evji] perkml, o2lf.; pldimtid fiir tbe Ltnittd 
5:^41; went in the United Siftte*, Boman, 

flnhbeT^ lii!£lnir\'^ cf uf^e nf, 4^lf- 

HulilN-r plnnliUtfnFii^ 45Hfr.j ‘‘FtinJ,"' 

fnlnre ofi 4fW.lf.; Irtls^sr ^nppK- af Orientiil, 45^; 
tfHatfcin ntp H.74f-; OrienMl, retnms from, 

4m^ 

Kiiitil land inpa^ Unilcil 

SatTWEnetito BEeer, £24, 

Si Helena, I. 

Si- Ldiiift, dust m iiir of, Idcutiorn ejL 530, 

Sr. Paul, oi fix alien nf^ SWI. 

Si. Pierrr, flr?>tnx'llrm of* fpi. 

Saline minerals, 

Siilmcm^ Vfldeties and hjibiLi of, 504lf. 

Sulriioij H?lieries, 301 ff. 

S^ilr l.^ihe OosEi. 2IT. 

Siitt BJver IrngiitEHiii Pirjji'et* ebangp of mU. iti, 
Sainrliilit. 32. 

SuThfiyrdr;*,^ 

Sail JiKurillin River, £24 

SjtkI dimefi-, vfibie^ ITfif, 

SantlahvcKnl, 43^1^ 

San tVanvIjiw, >k^panj<intii of, '.valer supply of, 

eTtO, 

Sllii Fraiifisert c^Trthr|iiiike, 07. 

San \tarinii, 50 h 

Saiiij:?n-Flamhlei-d |wnjp^4bi4, WJTf- 
Savanrui iiT ehniale, WOIf. 

SavusiTLiv '125; Se^clRlhni of, 

Sc fnli and I hum rnre^t, 551f. 

Seas^. nrem of. OSi; elfi-eit nf ctnilrtrl wilhn 53f+ 

Sen huiktinur^ SOOfF. 

Srnlit>l2, -Wlf!. 

Sfrt|.>nrbi, girnl c3IIm, 3R0. 

Si.m^ns. rniise- oh O£0fF, 

.Scatlle^ dfy sill' and [ihm, 57 3 f,; pnt rpitatiivn of, 
l'l5j site nf^ 5F30; ^-alej stippiv e4+ £3^3^ 
Sccnndiiry' wind c-ifc.'nlalien, 1550 
Si'«U. rmiethm nf, n4f, 

Seini;?, 5131. 

Sidkirbs. <7anjidLiJiri. rreTeatUnnil Etv>rF% nf, £^lf. 
Smnlplantnllijn aErii'idlnro. 40If. 

Senifiihlf tempemtuTe, 130. 

Shunphah growth of^ 307; liiM-.ilinjial ^tdianlmge^ of, 

33D: Hite of, 

Shu^la l>Ufll, power developinenl nt, £24 
Slim.'p. pr.azln^ of, 50-1 ff. 

Sheet rnwipm. art-an ol oei-n.TTvnii n nf, |0£. 
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